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PREFACE 

TO  Tlffi  FIBST  EDITION. 

It  maj,  perhaps,  bj  aome^  be  thought  needleaa,  when  Authonr 
are  so  multiplied,  to  attempt  publishing  any  thing  further  on  Arith- 
metic!^ as  it  may  be  imagined  there  can  be  nothing  more  than  the 
repetition  of  a  subject  already  exhausted.  It  is  however  the  opinion 
of  not  a  few,  who  are  conspicuous  for  their  knowledge  in  the  Mathe- 
maticks,  that  the  books,  now  in  use  among  us,  are  generally  defi- 
cient in  the  illustration  and  application  of  the  rules;  of  the  truth  of 
which,  the  general  complaint  among  Schoolmasters  is  a  strong  con- 
firmation. And  not  only  so,  but  as  the  United  States  arc  now  an 
independent  nation,  it  was  judged  that  a  System  might  be  calculated 
more  suitable  to  our  meridian,  than  those  heretofore  published. 

Although  I  had  sufficient  reason  to  distrust  my  abilities  for  so  ar- 
duous a  task,  yet  not  knowing  any  one  who  would  take  upon  him- 
self the  trouble,  and  apprehending  I  could  not  render  the  publick 
more  essential  service,  than  by  an  attempt  to  remove  the  difficulties 
complained  of,  with  diffidence  I  devoted  myself  to  the  work. 

I  have  availed  myself  of  the  best  authors  which  could  be  obtained 
but  have  followed  none  particularly,  except  Bonnycastle's  Method 
of  Demonstration. 

Although  I  have  arranged  the  work  in  such  order  as  appeared  to 
me  the  most  regular  and  natural,  the  student  is  not  obliged  to  pay  a 
strict  adherence  to  it;  but  may  pass  from  one  Rule  to  another,  as 
his  inclination  or  opportunity  for  study,  may  require. 

The  Federal  Coin,  being  purely  decimal,  most  naturally  falls  in 
after  Decimal  Fractions. 

I  have  given  several  methods  of  extracting  the  Cube  Root,  and 
am  indebted  to  a  learned  friend,  who  declines  having  his  name  made 
publick,  for  the  investigation  of  two  very  concise  Algebraick  Theo- 
rems for  the  extraction  of  all  Roots,  and  of  a  particular  Theorem  for 
the  Sursolid. 

Among  the  Miscellaneous  Questions,  I  have  given  some  of  a  phi- 
losophical nature,  as  well  with  a  view  to  inspire  the  pupil  with  a 
relish  for  philosophical  studies,  as  to  the  usefulness  of  them  in  the 
common  business  of  life. 

Being  sensible  the  following  Treatise  will  stand  or  fall,  according 
to  its  real  merit  or  demerit,  I  submit  it  to  the  judgment  of  the  candid. 
•  With  pleasure  I  embrace  this  opportunity,  to  express  my  grati- 
tude to  those  learned  Gentlemen,  who  have  honoured  this  Treatise 
with  their  approbation,  as  well  as  to  such  Gentlemen,  as  have  en- 
couraged it  by  their  subscriptions  *  and  to  request  the  reader  to  ex- 
cuse any  errors  he  may  meet  witn ;  for  although  great  pains  have 
been  taken  in  conecting,  yet  it  is  difficult  to  pirevent  enours  from 
creeping  into  the  press,  and  some  may  have  escaped  my  own  obser- 
TBtion ;  in  either  case^  a  hint  from  the  candid  will  much  oblige  their 

Most  obedient, 

And  humble  Servant, 

THE  AUTHOR. 


PREFACE 

TO  THE  FOURTH  EDITION. 

PiKv's  Arithh STICK  ifl  universally  acknowledged  to  be  the  meet 
complete  system  ever  published  in  the  United  States.  It  early 
obtained  a  very  high  reputation,  and  has  continued  to  receive  the 
approbation  of  the  publick,  wherever  it  has  been  used.  It  is  designed 
for  the  instruction  of  our  youth  in  academies  and  higher  schools,  as 
well  as  for  the  use  of  the  man  of  business  and  the  gentleman.  All 
those  rules,  which  are  so  frequently  employed  in  the  various  depart- 
ments of  business,  are  introduced  into  it.  It  is  the  source  too,  fVom 
which  the  later  Arithmeticks  have  chiefly  been  compiled.  By  them, 
however,  it  has  not  been  superseded,  so  much  niore  full  and  exten- 
sive are  its  rules  and  their  application.  In  the  demonstration  an(f 
illustration  of  the  rules,  it  stands  pre-eminent. 

The  continued  demand  for  the  work  has  induced  the  publisher 
and  proprietor  of  the  copy-right,  to  present  to  the  publick  a  new  and 
improved  edition.  In  the  revision  of  the  work  much  labour  has  been 
bestowed,  and  in  the  language  of  a  Mathematician  well  acquainted 
with  the  work,  "  to  excellent  purpose.  It  is  still  Pike's  Arithmetick, 
but  altogether  nv)re  perfect  than  it  was  before.  As  a  complete  sys- 
tem, it  may  be  pronounced  superior  to  any  ever  published."  The 
imperfections  of  the  previous  editions,  which  have  been  noticed  by 
the  most  distinguished  teachers  of  Arithmetick,  are  to  a  great  degree 
remedied  in  the  present  edition. 

The  alterations  and  improvements  consist  in  the  following  parti- 
culars. Several  rules  have  been  added,  as  well  as  a  variety  of  Ta- 
bles, of  much  practical  importance.  Some  Tables  have  been  cor- 
rected and  others  have  been  enlarged.  Several  simple  and  obvious 
rules  were  redundant  and  have  been  omitted.  The  Rule  of  Three 
and  Interest  have  been  much  improved.  Demonstrations  of  a  large 
proportion  of  the  rules  were  not  given  by  Mr.  Pike :  where  the  sub- 
ject would  readily  admit,  they  have  been  supplied.  The  illustrations 
of  the  Rules  are  more  copious,  and  in  many  cases  simplified.  Most 
of  the  Algebra ick  demonstrations,  which  are  useless  to  the  mere  stu- 
dent in  Arithmetick,  have  been  exchanged  for  arithmetical  illustra- 
tions. Logarithms,  Trigonometry,  Algebra,  and  Conic  Sections,  are 
omitted.  These  subjects  were  so  briefly  treated  by  Mr.  Pike,  as  to 
possess  little  value.  As  they  require  a  large  volume  of  themselv^, 
and  are  very  fully  treated  of  in  Day's  Course  of  Mathematicks,  and 
in  the  system  of  Mathematicks  now  publishing  at  the  University  in 
Massachusetts,  the  publisher  has  been  uniformly  advised  to  omit 
them  entirely. 

A  concise  System  of  Book  Keeping  by  single  and  double  Entry, 
has  been  added  to  the  work,  which,  we  hesitate  not  to  say,  will 
greatly  enhance  its  value. 

It  is  confidently  believed  that  this  edition  will  merit  the  approba- 
tion of  the  publick,  and  receive  that  patronage  which  has  been  so 
liberally  bestowed  on  the  previous  editioD& 

THE  PUBUSHER. 
Tbot,  Octobu  31,  1822. 


The  constant  demand  for  this  valuable  work  has  induced  the 
Proprietors  to  incur  the  expense  of  presenting  it  to  the  public  in  a 
more  perfect  form  than  heretofore,  being  printed  from  beautifully 
executed  Stereo.  Plates.  It  is  vety  desirable  that  a  work  of  this 
kind  should  be  as  faultless  as  possible ;  the  publishers  will  therefore 
feel  grateful  to  all  Preceptors  and  others  who  make  use  of  it,  to  com- 
municate to  them  by  letter,  all  enors  that  may  be  discovered  by  them, 
that  they  may  be  conected  in  future  editions. 

Tboy,  February  29,  1832. 


RECOMMENDATIONS.  Vil 

Amhebbt,  Mias.  Feb.  9, 1822. 
I HAYE  loofc  been  acquainted  with  Pike's  Arithmetick,  and  think  it  the  best 
of  any  extai2,  for  those  who  wish  to  acquire  a  thorough  knowledge  of  Arith- 
metick  as  a  science  and  an  art  The  plan  of  improvement  adopted  and  pur- 
sued bv  Professor  Dewet,  in  the  present  edition,  is,  in  my  opmion,  such  as 
to  render  the  work  more  perfect  and  more  usetuL  By  supplying  defects, 
omitting  redundancies,  and  illustrating  what  was  obscure,  he  has  given  to 
the  present  edition  a  superior  value.  1  cheerfully  recommend  the  work  to 
the  patronage  of  the  publick,  and  especially  to  the  patronage  of  the  Instruc- 
tors of  youth  in  Academies  and  Schools,  aa  combining  more  excellencies  than 
any  other  Arithmetick  now  in  use.  ^ 

ZEPH,  SWIFT  MOORE, 
President  of  the  Collegiate  Institution,  at  Amherst,  Mass. 


Lenox,  Ms.  April  20, 1622. 
I  HAVE  seen  Pike's  Arithmetick  revised  by  Mr.  Professor  Dewet  of  Wil- 
liams College.  I  entirely  approve  of  all  the  alterations,  additions,  and  illus- 
tratbns.  1  cannot  but  believe,  that  the  work  thus  presented  to  the  public, 
will  be  superior  to  any  thin^  of  the  kind  extant.  Wnile  it  initiates  the  scho- 
lar into  the  theory  of  this  science,  it  is  distinguished  for  a  happv  conciseness 
lucid  method,  and  graceful  simplicity,  whicn  cannot  fail  to  make  it  a  valua- 
ble companion  for  the  Merchant,  Meclumick,  or  Farmer. 

LEVI  GLEZEN, 
Preceptor  of  Lenox  Academy. 


Extract  <if  a  Letter  frtm  Mr,  Benediety  Tutor  (^  WiUiama  CoUegey  to  the 

PrMiahtTy  daUd 

Williams  College,  Januabt  2, 1822. 
Mr.  Parker, 

"  From  the  experience  which  I  have  had  in  instructing  youth,  I  have  had 
occaBBon  to  acquaint  mjrself  with  many,  if  not  most  of  the  Systems  of  Arith- 
metick in  use  m  this  country.  I  can  therefore  speak  with  some  more  confi- 
dence than  I  otherwise  should  from  having  proved  th<sir  excellences  and  de- 
fects hy  actual  trial  of  them.  It  is  most  certain  that  as  a  complete  Svstem 
of  this  important  part  of  education,  the  work  under  consideration  stands  pre- 
eminent It  is  impossible  that  Arithmetick  should  be  so  treated  of,  as  not  to 
leave  much  to  be  done  by  the  instructor.  Still,  as  I  think,  Pike's  System  will 
enable  the  teacher  to  benefit  his  scholars,  to  give  them  sound  theoretical  and 
practical  knowledgein  this  branch,  to  induce  Qiem  to  think  and  reason  closely, 
and  increase  their  power  of  arithmetical  invention|  far  more  than  any  one 
within  the  compass  of  nyr  knowledge.  Excellent  as  it  was  when  it  came  ixom 
its  author,  it  had  its  defects.  By  the  revision  of  it  by  Lord,  little  else  was 
done  than  to  cliange  the  sterling  ta  federal  notatkm.  Much  remained  to  be 
done.  In  some  pans,  Mr.  Pikeliad  been  needlesnlv  minute,  and  loaded  the 
work  with  amuitiplicitv  of  rules  on  one  tfobject.  which  the  accountant  could 
not  but  make  for  himself,  as  occasion  demanded,  with  perfect  ease.  Though 
his  illustrations  and  demonstrations  are  usually  very  good,  in  some  cases 
they  were  obscure ;  and  in  some  parts,  as  for  instance  that  of  interest,  there 
was  a  great  deficiency.  I  have  examined  the  work  with  Mr.  Dlewey's  correc- 
tiops,  with  considerahle  care.  He  hasJiestowed  ^reat  labouiui^pon  it,  and  I 
think  to  excellent  purpose.  It  is  still  Pike's  Anthmetick ;  but  altogether 
mofe  perfect  than  it  was  before.  I  do  believe  that  as  a  complete  System,  it 
mav  be  pronounced  superior  to  any  one  eyer  pubhshed.  I  most  earnestly 
wiui  you  socoesB  in  its  publication ;  and  I  feel  a  confidence  that  good  judges 
will  QDt  hesitate  on  perusing  it,  to  give  it  an  unqualified  recommendatutt." 

Youra  respectfully , 

QEORGK  W.  BENEDICT. 
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RECOMMENDATIONS. 


Dabtmouth  Unitbrsitt,  1786. 

ATthe  refiiiMt  of  Nieolaa  Pike,  Boq.  we  have  iivpeeted  hu  System  of  Arith- 
meCick,  which  we  eheerfolly  recommend  to  the  publick,  as  easy,  accurate, 
and  complete.  And  we  apprehend  there  is  no  treatise  of  the  kind  extant, 
from  which  so  ^reat  utility  may  arise  to  Schools. 

B.  WOODWARD,  Math,  and  Phil.  Prof. 
JOHN  SMITH,  Prof,  of  the  Learned  Langruacres. 

I  do  most  sincerely  concur  in  the  preceding  recommendation. 

J.  WHEELOCK,  President  of  the  University. 


PaovroENCE,  Rhode  Island,  1785. 

Whoever  may  have  the  perusal  of  this  treatise  on  Arithmetick  may  na- 
torally  conclude  I  mig^ht  have  spared  myself  the  trouble  of  giving  it  this  re- 
commendation, as  the  work  will  speak  more  fpr  itself  than  the  most  elaborate 
recommendation  from  my  pen  can  s(>eak  for  it.  But  as  I  have  always  been 
much  delighted  with  the  contemplation  of  mathematical  subjects,  and  at 
the  same  time  fully  sensible  of  the  utility  of  a  work  of  this  nature,  I  wna 
willing  to  render  every  assistance  in  my  power  to  bring  it  to  the  publick  view  : 
And^would  the  student  read  it  with  the  same  pleasure  with  which  I  perused 
the  sheets  before  they  went  to  the  press,  I  am  persuaded  he  will  not  fail  of 
reaping  that  benefit  from  it  which  he  may  expect,  or  wish  for,  to  satisfy  his 
eunoeity  in  a  subject  of  this  nature.  The  author,  in  treating  on  numberB,  h&a 
done  it  with  so  much  perBpicuity  and  singular  address,  that  I  am  convino&d 
the  study  thereof  will  become  more  a  pleasure  than  a  task. 

The  arrangement  of  the  work,  and  the  method  by  which  he  leads  the  tyj'o 
into  the  first  principles  of  numbers,  are  novelties  I  have  not  met  with  inany-*^^ 
book  I  have  seen.  Wingate,  Hutton,  Ward,  Hill,  and  manv  other  authors 
whose  names  might  be  adduced,  if  necessary,  have  claimed  a  considerable 
share  of  merit ;  but  when  brought  into  a  comparative  point  of  view  with  this 
treadse,  the/  are  inadequate  and  defective.  This  vo  ume  contains,  besides 
what  is  useiul  and  necessary  in  the  common  affairs  of  life,  a  great  fund  for 
amusement  and  entertainment.  The  Mechanick  will  find  in  it  much  more 
than  he  may  have  occasion  for ;  the  Lawyer,  Merchant  and  Mathematician, 
will  find  an  ample  field  for  the  exercise  oi  their  genius ;  and  I  am  well  assur- 
ed it  may  be  r^ul  to  great  advantage  by  students  of  eVery  class,  from  the 
kywest  school  to  the  University.  More  than  this  need  not  be  said  by  me,  and 
to  have  said  less,  would  be  keeping  back  a  tribute  justly  due  to  the  merit  of 
this  work. 

BENJAMIN  WEST. 


University  in  Cambridge,  1786. 

Havino,  by  the  desire  of  Nicolas  Pike,  Esq.  inspected  the  following  volume 
in  manuscript,  we  beg  leave  to  acquaint  the  publick,  that  in  our  opinion  it  is 
a  work  well  executed,  and  contains  a  complete  system  of  Arithmetick.  The 
roles  are  plain,  and  the  demonstrations  perspicuous  and  satisfactory ;  and 
we  esteem  it  the  beat  calculated,  of  way  single  piece  we  have  met  with,  to 
lead  youth,  by  natural  and  easy  gradations,  into  a  methodical  and  thorough 
aeaoaintance  with  the  science  of  figures.  Persons  of  all  descriptions  may 
find  in  it  every  thing,  respecting  numbers,  necessary  to  their  business ;  and 
not  only;  so,  but  if  they  have  a  speculative  turn,  and  mathematical  taste,  may 
meet  with  much  for  their  entertainment  at  a  leisure  hour. 
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VI  RECOMMENDATIONS. 

We  are  happy  to  see  bo  useful  an  American  production,  which,  if  it  should 
V^^  ?S^  "^®  encouragement  it  deserves,  among  the  inhabitants  of  the 
Umted  States,  will  save  much  money  in  the  country,  which  would  otherwise 
be  sent  to  Europe,  for  publications  of  this  kind. 

We  heartily  recommend  it  to  schools,  and  to  the  community  at  large,  and 
wish  that  the  industry  and  skill  of  the  Author  may  be  rewaided,  for  so  bene- 
ficial a  work,  by  meeting  with  the  general  approbation  and  enpouragement 

JOSEPH  WILLARD,  D.  D.  President  of  the  Univeraity. 

B.  WIGGLESWORTH,  S.  T.  P.HoUis. 

S.  WILLIAMS,  L.  L.  D.  Math,  et  PhiL  Nat.  Prof.  Hollis. 


Yale  College,  1786. 
Upon  examining^  Mr.  Pike's  System  of  Arithmetick  and  Geometry,  in 
manuscript,  I  find  it  to  be  a  work  of  such  mathematical  ingenuity,  that  I  es- 
teem myself  honoured  in  joining  with  the  Rev.  President  W iilard,  and  other 
leanied  gentlemen,  in  recommending  it  to  the  pubiick  as  a  production  of 
gemus,  interspersed  with  originality  in  this  part  of  learning,  and  as  a  book, 
suitable  to  be  taught  in  schools  :  of  utility  to  the  merchant,  and  well  adapt- 
ed even  for  the  University  instruction.  I  consider  it  of  such  merit,  as  that 
»t  will  probably  gain  a  very  general  reception  and  use  throughout  the  re- 
publick  of  letters. 

EZRA  STILES,  President. 


Boston,  1786. 

From  the  known  character  of  the  Gentlemen  who  have  recommended 
Mr.  Pike's  System  of  Arithmetick,  there  cem  be  no  room  to  doubt,  that  it  is 
a  valuable  performance ;  and  will  be,  if  published,  a  very  useful  one.  I 
therefore  wish  him  success  in  its  publication. 

JAMES  BOWDOIN. 


Union  College,  Oct.  10, 1822. 

Pike's  Arithmetick  is  too  well  known  and  too  highly  appreciated  to  re- 
quire any  recommendation ;  and  by  furnishing  an  ^ition  ot  that  work,  in 
which  common  language  is  substituted  for  algebraic  si^ns.  Professor  Dewey 
lias  conferred  a  favour  on  those  who  may  wish  to  acquire  or  teach  Arithme- 
.ick  without  Algebra ;  by  whom  it  is  presumed  this  edition  will  be  patronised. 

E.  NOTT,  President. 


SCBENECTADT,  CKnT.  16,  1822. 

Mr.  Wm.  S.  Parker, 

I  HAVE  for  many  years  been  fully  acaucunted  with  Pike's 'Sy8teii}.pf  Aritli- 
metick,  and  am  f^rsuaded  of  its  excellence ;  I  do  not  know  of  any  treatise  of 
more  practical  utilitv ;  the  arrangements  of  its  parts  is  natural,  its  rules  are 
plain  and  easily  understood  and  applied,  and  it  contains  all  tnat  is  of  any 
importance  to  the  Mercantile  or  Scientific  Arithmetician.  To  those  who 
have  not  the  elementary  knowledge  of  Aiffebra,  the  translation  of  the  Al- 
gebraic expression  into  (>iain  Arithmetical  language  must  be  verv  accepta- 
ble and  profitable.  This  improvement,  together  with  the  notes  ana  emenda- 
tions of  Profeaaor  Dewey,  cannot  fail  to  ensure  the  public  confidence  and  pa- 
tronage. A  hand  so  able  as  his,  cannot  touch  without  improving  an  elemen- 
tary treatise,  and  wherever  he  is  known,  his  name  must  be  a  sufficient  ore- 
demial. 

Wishing  you  all  success,  and  abundant  remuneration  for  your  labours,  1 
am.  Sir,  your  friend  and  servant. 

T.  M'AULEY.  8.  T.  D. 
Late  Profenor  of  Mathematacks,  Union  CoUega. 
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EXPLANATION 

or  THK  CHABACTER8  MADE  USE  OP  IN  THIS  TBEATI8S. 

=  TuE  sign  of  equality :  as  12  pence  =  1  shillitig,  signifiefl  that  12  pence  are 
eoual  to  one  shilling ;  and,  in  general,  that  whatever  precedes  it  is  eqiuu  to  what 
follows. 

-f-  The  sign  of  Addition:  as  &-f~^=10,  that  is,  5  added  to  5  is  equal  to  10. 
Read  5  plus  5,  or  5  more  5  equal  to  10. 

—  The  sign  of  hsubtraction :  as,  12 — 4=18,  that  is,  12  lessened  bv  4  is  equal  to 
8,  or  4  from  12  and  8  remains.     Read  12  minus  4,  or  12  less  4  equal  to  8. 

X  The  si^n  of  Multiplication  :  as  6X5=30,  that  is,  6  multiplied  by  5  is  equal 
lo  30.     ReaJO  into  5  equal  ti)  30. 

-*-  or  5)30(  The  sign  of  Division :  as  30-1-5=6,  that  is,  30  divided  by  5  is  equal 
to  G.     Read  30  by  5  equal  to  0. 

875 

-jr  Numbers  placod  fractionwi.se,  do  likewise  denote  division,  the  numerator  or 

uj»j>er  liumbtT  bung  the  dividend,  and  the  denominator  or  lower  number,  the  di- 

^       875 
\is<ir;  thus,  — -  is  the  same  a.s  875-*- 25= 35. 

fmtJ 

:  ::  :  The  .siorn  of  proi'iiiii  ii,  thus.  2:4  ::  8  :  16,  that  is,  as  2  is  to  4  so  is  8  to  16. 

-rr  Signilics  Ctomctrical  rrogressiou. 

9 — 2-f-t)=  13  Slidws  that  tlic  diflerfncc  lietwcen  2  and  9  added  to  6  is  equal  to 
13  Read  0  uiinius  2  plus  G  equal  to  13.  And  tliat  the  line  aliove  ''called  a  F»V 
lulum)  connects  all  the  numbers  over  which  it  is  drawn. 

12 — 3-f  4=5  Signiiles  that  the  sum  of  3  and  4  taken  from  12  leaves  or  is  equal 
to  5. 

['  Signifies  the  second  ix)wer,  or  Square. 

I  ^  SignifiOB  the  third  powt-r,  or  Cul>e. 

1^'*  Sioriilk-s  any  power  in  general,  as  6!-  =8quare  of  6 ;  and  501 3  =cube  of 
^\  *Jvv.  thus  m  signilies  lithtT  the  square  or  cube,  or  any  other  power. 


V,  or  1 2  Prefixed  to  nuy  nunibrr  or  quantity,  signifies  that  the  square  root  of 
that  nuinlKT  iii  required  (t  iikevvise  (as  also  the  character  for  any  other  root) 
btaiiuA  iui  tlie  exprcsaiuu  of  the  root  of  that  number  or  quantity  to  wlliich  it  is  pre- 

tixed.     As  V3G=G,  and  vlu«+36=12,  andlGJ  ^  =6,  &c. 

V,  or  1 1  Prefixed  to  any  number,  signifies  that  the  cube  root  of  that  number 

is  required,  or  expressed.      As  V21G=6,  and  V'513-l-216=9,  &c,  or  216|8= 
G,  &c. 

36[2=square  root.  2i6li  =  ( 


yn  or 


—  Signifies  any  root  in  general.    As  361  ^  =square  root,  2161*  =  cube 

w  •  ^ 

n 
ruct.  «5^c.  Tiius,  _  signifies  either  the  square  root,  cube  root,  or  any  other  root 

HI 

wliiitever. 

abed  When  several  tetters  are  set  together,  they  are  supposed  to  be  multiplied 
into  each  otiier;  as  those  in  ilte  margin  are  the  same  as  aX^XcX^^  and  represeqt  « 
the  continual  ])roduct  of  quantities  or  numbers. 

la  b 

—  Is  the  reciprocal  of  a,  and  --  is  the  reciprocal  of  — . 
a  b  a 

If  a  be  the  root,  then  aX<i=^aa  or  a^  is  the  square  of  a,  and  aXaXa=a4ia  or  o  ' 
is  the  cube  of  a,  &c. 

Note,    The  figure  above  is  called  the  index  of  the  power. 

It  is  usual  to  write  shillings  at  the  left  hand  of  a  stroke,  and  pence  at  the  right, 
thus,  13/*!  is  tht4ben  sliillini^  and  four  pence. 

Sole.  The  use  of  thes<^  cliaracters  must  be  |)eTfectly  understood  by  tlic  pupil,  ts 
\ui  luny  have  occasion  for  them. 


NEW  AND  COMPLETE 

SYSTEM  OF  ARITHMETIC. 


Abitbiiietick  is  the  Art  or  SciencR  of  computing  by  numbers,  and  con- 
«sts  both  in  Theory  and  Practice.  The  Theory  considers  the  nature  and 
quality  of  numbers,  and  demonstrates  tiie  reason  of  practical  operations.  The 
Pmctice  is  that,  which  fcihovvs  the  method  of  working  by  numbers,  so  as  to 
be  most  useful  and  expeditious  for  business,  and  is  comprised  under  five 
principal  or  fundamental  Rules,  viz.  Notation  or  Numeration,  Addition, 
Subtraction,  Multiplication,  and  Division  ;  the  knowledge  of  which  is 
80  necessary,  that  scarcely  any  thing  in  life,  and  nothing  in  trade  can  be 
done  without  it. 


NUMERATION 


1.  Teachjes  the  different  value  of  figures  by  their  different  places,  and  to 
read  or  write  any  sum  or  number  bv  these  ten  characters,  0,  I,  2,  3,  4,  5,  6. 
7.  8,  9.— 0  is  called  a  c/pher,  and  all  the  rest  are  called  figures  or  digits.* 
The  names  and  signincations  of  these  characters,  and  the  origin  or  genera- 
tion of  the  numbere  they  stand  for,  are  as  follow ;  0  nothing :  J  one,  or  a  bin- 
•rlethin^calledanunit;  1+1=2,  two;  2+1=3,  three;  3+1=4,  four;  4+1=5, 
Jive;  .^1=6,  six;  6+1=7,  seven;  7+1=8,  eight;  8+1=9,  niue;  9+1=10. 
ten ;  which  has  no  single  character;  and  thus,  by  the  continual  addition  of 
one,  all  numbers  are  generated. 

2.  The  value  of  figures  when  alone,  is  called  their  simple  value,  and  is 
invariable.  Besides  the  simple  value,  they  have  a  local  value,  that  is,  a 
vah:e  which  varicij  according  to  the  place  they  stand  in  \vlu>ii  connected 
ti>?clher.  In  a  combination  of  figures,  reckoning  from  tlie  right  to  the  left, 
t'lc  iiguie  in  the  first  place  reprej>cnts  its  simple  value ;  that  in  the  second 
place,  ten  times  its  simple  value,  and  so  on  ;  each  succeeding  figure  being 
u-n  tinit's  the  value  of  it  in  the  place  immediately  precediiiL'.  There  is  no 
rea.sou  in  the  nature  of  numbers  that  their  local  value  shouhf  vary  according 
10  this  law.  They  might  have  been  made  to  increase  hi  3, 4,  5,  &c.  fold,  or 
in  any  other  ratio.  The  tenfold  incieasc  is  assumed  becaase  it  is  most  con- 
venient. 

3.  The  values  of  the  places  are  estimated  according  to  their  order :  The 
first  is  denominated  the  place  of  units ;  the  second ,  tens ;  the  third,  hundreds ; 
and  80  on,  as  in  the  table.  Thus  in  the  number-^5293467 ;  7,  in  the  first 
l)lacc  signifies  only  seven ;  6,  in  the  second  place,  signifies  6  tens,  or  sixty ; 
4,  in  the  third  place,  four  hundred ;  3,  in  the  fourth  place,  three  thousand; 
9.  in  the  fifth  place,  ninety  thousand ;  2,  in  the  sixth  place,  two  hundred 
thousand ;  5,  in  the  eeventli  place,  is  five  millions ;  and  the  whole,  taken  to- 
gether, is  read  thus ;  five  millions,  two  hundred  and  ninety  three  thousand, 
four  hundred  and  sixty  seven. 

*  TheteJU^res  or  digits  were  obtained  ftom  the  Arabians,  and  werp  introducetl 
info  Euiopem  the  nintif  century.  The  Arabs  probably  derived  the  decimal  nota- 
tion from  India.  The  eexa^simal  division  had  previoosly  been  in  general  use  in 
Eazope.  This  mode  of  division  is  yet  retained  in  a  iew  cases,  as  in  the  division  of 
time,  where  sixty  minates  make  an  hour,  sixty  seconds  a  minute,  &d.  The  figuns 
are  doubtless  called  digits  from  digitus,  a  finger,  because  counting  used  to  be  per- 
fixmied  on  the  fingers. 

2* 


18  NUMERATION. 


The  procetifi  of  ?iumeration  may  be  more  clearly  seen  by  the  foUowiof 

T  A  UT  V* 


TABLE. 


Bix  places  of  ti«^ures,  bccrinniu;?  on  the  right,  arc  jsiiled  a  period,  and 
onch  sucoe^^•ive  six  pliiccb  another  period.  Each  \>e\  .oj  is  consiiiered  as  di- 
vided into  two  half  periods  of  three  figures  each.  'lLom;  ;ire  (lisiinguislied 
by  ll.'C  comma,  and  the  point  for  a  j)enod.  ThcTO  is  i\r  ilvi'tii>:  rea.s<jn  for 
ihis  division  into  periods,  for  at  the  beginning  of  earii  |  r'i(n!,  thrre  \>  a  new 
dcnomiiKitioii  of  units,  of  which  tlie  ten?,  hunched.^,  ilionsands,  &c.  iire  nii- 
inenili^i  a.^  m  tlie  first  iHjriod. 

4.  A  cypher,  ihousrh  it  \a  of  no  tJiLrnification  itself,  yet,  i!  i:(»>>;esj?eia  a  place, 
;ind,  \\\\V]\  iivl  on  tJic  rii^bt  liand  of  lii>ure55,  hi  wiiolc  niiiiduijs.  increjise^ 
iheir  vahic  in  the  .same  tenfold  inuj  onion;  thn>,  W  .si-ii.'.'i  >  «Mily  nine;  i)ut 
if  a  cypher  i.-;  pliiced  t*n  its  rijrht  hand,  thus,  90,  it  ihon  oecuni^'s  ninety ;  and, 
if  two  cyi-hors  he  |)l}iced  on  ils  ritrht,  thus,  900,  it  ii?  nine  liuni'ied.  &c. 

7y.  To  rnnnie.rate  any  j>arcel  of  iigures,  ()b?*eive  the  fohv  \vinir  Rule. 

KiiM,  commit  the  wort's  at  the  head  of  the  tui  le.  x-y,.  units,  leurf.  hundredth, 
i^c,  to  nKinory,  then,  to  the  simi  !c  value  of  each  lijiure,  join  the  name  of  itK 
]»i.Hi',  hi:!:inni]i;:'  at  ihe  left  hiuul,  and  re:t(hmr  lownrds  the  liirht. — More 
])iii-i!Ci  htrhj — !.  Place  a  dot  under  the  liii'ht  luuui  liL'uic  of  the  2d,  4th, 
<jlii.  81  h,  ci.A'.  Iialf  periods,  and  the  fisrurcovir  such  dot  will,  nni  verbally,  liave 
the  na»ne  of  thousands. — 2.  Place  the  f.-rures,  1.  2,  3,  4,  &c.  as  indices  over 
ihe  2  i.  ■Jil,  4th,  &.C.  period.  These  indiyc  s  will  then  show  the  number  of 
tinu  s  tf.e  niiiJicns  are  increased. — The  lii:ure  uniiCi  1,  bearinir  the  nan)c  of 
millnsj'-,  ihat  undor2,  thenameof  billioiis  i^or  millions ul"  millious)  that  uiider 
3,  trill  ons. 

EXAMPLE. 

Bcxtillions.  Quintilh.     Quairill.  Trillions,    fjillions.  MillioriB.       Units. 

th.  un.       tli.  un.       th.  un.       tli.  un.      th.  un.     th.  un.     c.x.t.c.x.u. 

6  5  4  3  2  1 

9 13;>08,  000,341,  G'20,057,  2iO,3r>G,  809,379,   120,406,   129,763 
'^  '>^  '^  '>^^  l^  '^  'v^ 

5-  Er  tr  tr  Er  sr  S- 

o  o  Q  o  O  c  Q 

s  c  c:  c  c  c  c 

»  ^  is 

0.  3k  3b 


I-  6-  I- 
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Note  1.  Billions  is  substituted  for  millions  of  millions:  Trillions,  for  mil- 
lions  of  millions  of  millions ;  Gluatrillions,  for  millions  of  millions  of  millions 
of  millions,  and  so  on. 

These  names  of  periods  of  fibres,  derived  from  the  Latin  numerals,  may 
be  continued  without  end.  They  are  as  follows,  for  twenty  periods,  viz. 
Units.  Millions,  Billions,  Trillions,  Q,uatriilions.  Quintillions,  Sextiiiions, 
Septiliions,  Ck?tillione,  Nonillions,  Decillions,  Undecillions,  Duodeciilions, 
Tredccillions,  Q.uatuorderjJiions,  Quindeciilions,  Sexdeciluons,  Septende- 
cillions.  Oclodec  ill  ions,  Novemdecillions,  Vigiutilliona. 

The  Application. 
IVrite  down,  in  proper  figures,  thefoUomng  numbers^ 

Fifiorii.  ..--^ 15 

Two  hundred  and  seventy  nine. -  279 

Tiirje  thousand  four  hundred  »ind  three. 

Thiftv  seven  thousand,  five  hundred  and  sixty  seven,    -        -        -        -        37567 
Frurliundred,  one  thou.->iUid  and  twenty  eight.  .        .        .        . 

Nine  li  jllions,  seventy  two  thousand  and  two  liunJred.  -    '    -        -    9012200 

rifiv  five  inillions,  tfiree  hundred,  nine  thousand  and  nine.  -  -  - 
L'i:^ut  Imndred  millions,  forty  four  thousand,  and  fii\y  five.  -  -  - 
Two  tliouHand,  five  hundred  and  forty  three  nuHiuns,  four  ^  ^i*i\^\'^(f> 

hundred  and  thirty  ono  thou.sand,  seven  hundred  and  two.  }  -      /  « 

Write  doxii  i:i  words  at  length  the  following  nuvibers. 

8  437  700040  3470194  7584397647 

17  3i)I0  879060  84014007  49163189186 

129  7o506  4091875      '  69074S591  500096400700 

Notation  bij  Roman  Letters. 

1-  One.  XV.  Fifteen.  CC  Two  hundred. 

11  Two.  XVI.  Sixteci].  CCC.  Three  hundred. 

III.  Three.  XVII.  Seventeon.  CCCC  Four  hundred. 

IV.  Four.  XV  HI.  Eigjiteeii.  D.  or  lO-  Five  hundred. 

V.  Five.  XIX.  Nineteen.  DC  Hi.vl  hundred. 

VI.  b!.\.  XX.  Twenty.  D(;C.  Seven  hundred. 

VII.  ^evcn.  .  XXX.  Thiity.  DCCC  Eiijl it  hundred. 
Mil.  Ki-iil.              XL.  Forty.  DCCCC  Nine  hundred. 

IX.  Niue.  L.  Fifly.  M.  or  CIO-  One  Thousand. 

X.  Ten-  I>X.  Sixty.  IjO-  Five  Thousand. 

XI.  Eleven.  LXX.  Seventy.  IqJO-  Fifty  thousand. 

XII.  Twelve.  LXXX.  Eii^hty  lODOlOQQ-  Five hund. thou. 

XIII.  Thirteen.         XC.  Ninety.  MUCCCVIIl.  One  thousand, 

XIV.  Fourteen.         C.  Hundred  eight  hundred  and  eiffht. 


A  Ic.'ss  literal  jiunjher  placed  after  a  £?rcater,  always  augments  the  value 
of  the  Greater ;  if  put  before,  it  diminishes  it.  Thus,  VL  is  6 ;  IV.  i.s  4 ;  XI. 
is  U  ;  IX.  i.s  9,  <fcc. 

The  practice  of  counting  on  the  lingers  doubtle^-s  originated  the  method 
of  Notation  by  Uom:in  Letters.  TJie  letter  I  was  taken  for  one  linger,  or 
0}:^\  and  hence  II,  fur  two;  111,  for  three;  IIII,  for  four:  and  V,  as  repre- 
senting tlie  opening  between  the  thumb  and  fore-finger,  and  being  ako  an 
easier  combination  of  tlie  marks  for  the  fingers,  wa^  taken  for  five.  As  IV 
ia  a  simpler  expression  iorfour  tlian  the  above,  it  was  doubtless  adopted  for 
this  reason,  and  on  the  general  principle  too  thata  l&ss  literal  number  placed 
before  a  greater  should  diminish  the  gre^iter  so  nuich,  and,  placed  after  a 
ffreater  should  augment  it«)  much.  Hence  as  IV,  in  four  ;  \l  is  six: 
Vlil  is  eight,  and  so  on.  Ten  was  expressed  by  X,  because  it  is  two  Vs 
united,  anii  twice  five  is  ten.  Fiflij  was  expressed  by  L,  because  it  is  half 
of  C  or  E,  as  it  was  anciently  written,  and  C  is  the  initial  of  the  Latin  cen- 
tuvi,  one  hundred. 

Five  hundred  is  expressed  by  D,  because  it  ia  half  of  the  Gothic  CD  or 
M.,  tlie  initial  of  mille,  one  thousand. 


20  SIMPLE  ADDITION. 


ADDITION 

Is  the  putting  together  of  two  or  more  numbers,  or  sums,  to  make  them 
one  total,  or  wMe  sum. 

SIMPLE  ADDITION 

Is  the  adding  of  several  integers  or  whole  numbers  together,  which  are  all 
of  one  kind^  or  sort ;  as  7  pounds,  12  pounds,  and  20  pounds  being  added  to- 
gether, their  aggregate,  or  sum  total,  is  39  pounds. 

Rm.E. 

Having  placed  units  under  units,  tens  under  tens,  &c.  draw  a  line  under- 
neaUi,  and  begin  with  the  units ;  after  adding  up  every  figure  in  that  co- 
lumn, consider  how  many  tens  are  contained  in  their  sum,  and  placing  the 
excess  under  the  units,  carry  so  many  as  you  have  tens,  to  the  next  column, 
of  tens:  Proceed  in  the  same  manner  through  every  column,  or  row,  ana 
set  down  the  whole  amount  of  the  last  row.'^ 

*  This  rule  as  well  as  the  method  of  proof,  is  founded  on  the  known  axiom, 
"  the  whole  is  equal  to  the  sum  of  all  its  parts."  The  method  of  placing  the  num- 
bers, atid  carrying  for  the  tens,  is  evident  from  the  nature  of  notation ;  for,  any 
other  disposition  of  the  numbers  would  alter  their  value ;  and  carrying  one,  for 
every  ten,  from  an  inferiour  to  a  superiour  column,  is,  evidently,  right;  because 
one  unit  in  the  latter  case  is  equal  to  the  value  of  ten  units  in  the  former. 

Besides  the  method  of  proof  here  given,  there  is  another,  by  casting  out  the 
nines;  thus: 

1.  Add  the  figures  in  the  upper  row  together,  and  find  bow  many  nines  are  con- 
tained in  their  sum. 

2.  Reject  the  nines,  and  set  down  the  remainder,  directly  even  with  the  figures 
in  the  row. 

3.  Do  the  same  with  each  of  the  given  numbers,  and  set  all  the  excesses  of  nines 
in  a  column,  and  find  their  sum ;  then,  if  the  excess  of  nines  in  this  sum,  found, 
as  before,  is  equal  to  the  excess  of  nines  in  the  sum  total ;  the  question  b  supposed 
to  be  risht. 


Example. 


5738 
9156 

ani 

5324 


28U89 


I     3 


This  method  depends  upon  a  property  of  the  number  9, 
which,  except  3,  belongs  to  no  other  digit  whatever ;  viz, 
that  any  number  divided  by  9,  will  leave  the  same  remain- 
der, as  the  sum  of  its  figures,  or  digits,  divided  by  9 :  which 
may  be  Uius  demonstrated. 


Demonstration.  Let  there  be  any  number,  as  5432 ;  this,  separated  into  its  seve- 
ral parts,  becomes  500(>-Hi00-|-30+2 ;  but  5000=5X1000=5X990+1=5X99^5. 
In  like  manner  400=4X99-H,  and  30=3X9+3.     Therefore,  5432=5X999+5, 
+4X99+4,  +3x9+3+2=5x999+4X99+3x9+5+4+3+2. 
5-132    5x999+4X99+3x9+3+4+3+2 

And = ;   but  5X999+*X9H-3X9  i» 

9  9 

divisible  by  9 ;  therefore,  5432,  divided  by  9,  will  leave  the  same  remainder,  as  5 
+4+3+2,  divided  by  9 ;  and  the  same  will  hold  good  of  any  other  number  whatever. 

Tne  same  property  belongs  to  the  number  3 :  However,  this  inoonveniency  at- 
tends this  method,  that,  although  the  work  will  always  prove  right,  when  it  is  so ; 
it  will  not,  always,  be  right,  when  it  proves  so ;  I  have,  therefore,  given  this  demon- 
stration more  for  the  sake  of  the  curious,  than  for  any  real  advantage. 

In  casting  out  the  nines,  proceed  thus.  Begin  with  the  uppermost  row  of  the 
example  at  the  left  hand  ;  5  and  7  are  12,  from  which  take  out  nine,  and  3  remains : 
3  added  to  3  make  6,  which  must  be  added  to  the  8,  because  6  is  Jess  than  9,  and 
tlie  sum  is  14 :  cast  out  nine  and  5  remains,  which  is  to  be  placed  at  the  right  against 
the  row,  as  in  the  example.  In  the  next  row,  9  the  first  figure,  may  be  omitted 
because  it  is  9 ;  then  1  and  5  make  ti,  which  added  to  the  6,  make  12,  from  which 
take  out  9,  and  3  remains  to  be  placed  on  the  right  of  the  row  as  before.  Proceed 
thus  with  all  the  rows  and  with  the  sum  at  b^tom.  Then  add  the  remainders 
•gainst  the  aeveral  rows,  casting  out  9  as  often  as  it  occurs,  and.  if  the  remainder 
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Proof.  Begin  at  the  top  of  the  sum  and  reckon  the  figures  downwards, 
in  the  same  manner  as  they  were  added  upwards,  and,  if  it  be  right,  this 
«^e:regate  will  be  equal  to  the  first-  Or,  cut  od'  the  upper  line  of  figures, 
and  find  the  amount  of  tlie  rest ;  then,  if  the  amount  and  upper  line,  when 
added,  be  equal  to  the  sum  toUil,  the  work  is  supposed  to  be  right 


Addition  and  Subtraction  Table. 


|i  i   2   3   4   5  1  0   7   8   9  10  11  1  12 

4   5  1  G   7  1  8   9  1  10   11   12  13  |  14 

5  1  6  .  7  1  8  1  9  1  10  11  1  12  13  14  15 

i  ■« 

i    ' 

:  *^ 

' '  -.1 

;  '  i 

'  v. 
;iio! 

\  i 

1  0   7  1  8   9   10  1  11  1  12  1  13   11   15   16 

7   8  1  9   10  1  11  1  12  13  1  14  15  10  17 

;  S   9  10  11   12  13  14   15  10  17   IS 

:  9  10  1  11  1  12  13  14  1  15  10  (  17  [^  |  I9i 

i  10   11   12   13   14   15   10   17  1  lb  1  19  20| 

i  11   12   13  I  14  1  15  1  10   17  1  18   19  |  20  |  21',' 

j  12  1  13   14   15  1  10  1  17  [b      19  20  21   2/, 

%\  iUil  V 


/ou  would  add  two  numbers,  look  one  of  them  in  tlie  left  hand  co- 
in i  ii:id  the  other  at  lop,  and  in  tlie  coiumoii  angle  of  meeting,  or,  at  tlie 

::'.ii  iiji-j:l  of  the  lirot,  and  under  the  second,  you  will  find  tlie  yum — as,  5 

..'i  6  is  13. 
Wnon  .von  would  subtract :  Find  the  number  to  be  eubtracted  in  the  left 

i.ii;]  column,  nin  your  eye  along  to  the  right  hand  till  you  lind  the  number 
-:ji  which  it  is  taken,  and  right  over  it  at  top  you  will  find  the  dilierence — 

>  •>,  taken  from  13,  leaves  5- 


I'c  the  Banic  as  that  against  the  suiu,  as  it  is  in  this  example,  tho  work  is  presumcii 
U)  \ye  right. 

An  easier  method  of  casting  out  the  nines,  is  to  begin  as  before,  and  when  the 
5um  exceeds  nin^^  to  ad(l  the  hgures  themselves  of  this  Hum  as  liefore,  and  so  pio- 
•  cod,  and  this  new  sum  will  always  be  equal  to  the  remainder  afler  nine  is  taxcn 
from  thr  first  sum.  Thus,  as  before,  5  and  7  are  12, — now  add  the  numbers  of  thiii 
>u.i»,  which,  being  1  and  2,  make  3,  equal  to  the  rcinaindtT  afler  9  is  taken  from  12 ; 
then  3  and  3  added  to  8  make  14,-  -add  the  1  and  4,  and  the  sum  is  5,  the  same  as 
the  remainder  above.  In  the  next  row, — omitting  the  9,  the  sum  is  12,  the  numbers 
of  which,  1  and  2,  make  3,  the  remainder  as  above.  The  same  will  hold  true  in 
any  case. 


NoTK.  It  should  be  noticed  that  the  method  of  proof  for  this  rule,  and  various 
others,  depends  upon  the  aceuraey  of  both  operations.  It  does  not  follow  because 
the  result  is  the  same  by  both  operations,  that  there  can  be  no  error.  For  both  de- 
rations may  be  incorrectly  performed,  and  the  results,  thoutrh  alike,  erroneous.  The 
&M/  proof  that  any  remit  is  right,  is  the  correct  performance  qf  aUthe  operaHane. 


SIMPLE  ADDITlOi:^. 


Examples. 

1. 

2. 

3. 

4. 

6. 

6. 

£. 

lb. 

Cwt. 

Miles. 

Yarda 

£. 

1 

12 

123 

1234 

12345 

987654321 

2 

34 

45^ 

5678 

67890 

123456789 

3 

56 

785 

9098 

98765 

234567891 

4 

78 

12 

7654 

43210 

345678910 

5 

90 

345 

3210 

12345 

456789123 

6 

1 

678 

62 

67890 

507879287 

7 

23 

901 

4713 

74100 

678900028 

8 

45 

234 

131 

64786 

789400690 

9 

67 

567 

9128 

19876 

548709138 

Sum.  45 

40908 

• 

In  the  first  Example,  the  student  adds  together  the  so  vend  num- 
bers, and  finds  the  sum  to  be  45 ;  and,  as  there  is  but  one  column, 
-he  must  set  down  45  for  the  answer. 

In  the  4th  Ex.  the  student  will  add  the  numbers  of  the  column  on 
the  right  hand,  which  he  will  find  to  be  38 ;  he  will  set  the  S  un- 
der the  column,  and  carry  3  to  the  next  column.  The  next  co- 
lumn with  the  3  to  be  carried,  he  will  find  to  be  40 ;  he  must  set 
down  the  0,  and  carry  4  to  the  next  column.  This  will  be  found 
to  be  29 ;  the  nine  is  to  be  set  under  the  column,  and  the  2  carried 
to  the  next  column,  which  makes  40 ;  the  cipher  is  to  be  put  un- 
der the  column  and  the  4  will  take  the  next  higher  place,  for  it 
is  evident  the  whole  must  be  set  down.  The  same  course  must 
be  pursued  in  each  example. 


7. 

8. 

9. 

10. 

1234567 

1234567 

67 

1234567 

2345678 

723456 

123 

9876543 

3456789 

34565 

4567 

210280r» 

4567890 

4566 

890Q3 

4321234 

5678209 

333 

654321 

5682098 

6789098 

90 

1234567 

6543218 

199757 

1 1.  What  is  the  sum  of  3406,  7980,  345  and  27  ?    Ans.  1 1758. 

12.  A  man  borrowed  of  his  neighbour,  thirty  dollars  at  one  time, 
one  hundred  and  66  at  another,  and  seventy-five  at  another :  how 
much  did  he  borrow  in  the  whole  ?     Ans.  27 1  dolls. 

13.  Four  boys  collected  chesnuts;  A.  had  4096,  B,  16784,  C. 
11590,  and  D.  five  hundred  and  57;  how  many  were  there  in  tho 
whole  ?     Ans. 

14.  Four  boys,  on  counting  their  apples,  found  that  A.  had  67, 
B.  11  more  than  A,  C.  had  101,  and  D.  had  sixteen  more  than  C; 
how  many  had  they  all? 

15.  The  Deluge  happened  2348  years  before  the  birth  of  our 
Saviour,  and  America  was  discovered  1492  years  after  it ;  how- 
many  years  intervened? 
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SUBTRACTION 

Teaches  to  take  a  less  number  from  a  greater,  to  find  a  third, 
showing  the  inequality  or  difference  between  the  given  numbers. 
The  greater  number  is  called  the  Miniund,     The  less  number  is 
called  the  Subtrahend.     The  difference,  or,  what  is  left  after  th 
rdbtraction  is  made,  is  called  the  Remainder. 

SIMPLE   SUBTRACTION 

Teaches  to  find  the  difference  between  any  two  numbers,  which 
are  of  the  same  kind. 

Rule. 

Place  the  larger  rxumber  uppermost,  and  the  less  underneath,  so 
that  units  inny  stand  under  units,  tens  under  tens,  &c.  then,  draw- 
ins:  a  line  underneath,  begin  with  the  units,  and  subtract  the  lower 
ffOLH  the  upper  figure,  and  set  down  the  remainder ;  but  if  the  low- 
f-r  iigure  bo  greater  thiin  the  upper,  add  ten,  and  subtract  the  low- 
er figure  therefrom :  To  this  difference,  add  the  upper  figure, 
which  being  set  down,  you  must  add  one  to  tho  ten's  place  of  the 
lower  line,  for  that  which  you  added  before;  and  thus  proceed 
through  the  whole.* 

Proof. 

In  either  simple,  or  compound  Subtraction,  add  the  remainder 
and  the  less  line  together,  whose  sum,  if  the  work  be  right,  will 
be  equal  to  the  greater  line :  Or  subtract  the  remainder  from  the 
greater  line,  and  the  difference  will  be  equal  to  tlie  less. 

Examples. 


I. 

From  25 
Take  12 

2. 
£. 

305 
103 

3. 

Miles. 
4670 
4020 

4. 
Yards. 
58934 
6182 

6. 
Feet. 

870647 
164348 

6. 
Cwt. 

9187641 
91843 

Rem.  13 

52752 

^ 

Proof  25 

58934 

♦  Dem.  When  all  the  figures  of  the  less  number  are  less  than  their  corres- 
pondcnt  figures  in  the  greater,  the  dificrence  of  the  figures,  in  the  several  liko 
places,  must,  all  taken  together,  make  the  true  difference  sought ;  because,  as 
the  sum  of  the  parta  is  equal  to  the  whole;  so  must  the  sum  of  the  differences, 
of  all  the  siaiilar  parta,  be  equal  to  the  difTercncc  of  the  whole. 

2.  When  any  figure  in  the  ^ater  number  is  less  than  its  correspondent  fig- 
ure in  the  less,  thi*  ten  which  is  added  by  the  Rule,  is  the  value  of  an  unit  m 
the  next  higher  place,  by  the  nature  of  notation ;  and  the  one  which  is  added 
to  the  next  place  of  the  less  number,  is  to  diminish  the  correspondent  place  of 
the  greater,  accord in<;ly  ;  which  is  only  taking  from  one  place  and  aading  as 
much  to  another,  whereby  the  totalis  never  changed:  and,  by  this  means,  the 
greater  is  resolved  iiito  such  parts,  as  arc,  each,  greater  than,  or  equal  to,  the  simi- 
iu  parts  of  the  less ;  and  tlie  difference  of  the  correspondent  figures,  taken  together, 
will,  evidently,  make  up  tho  difierence  of  the  whole. 

The  truth  of  the  method  of  proof  is  evident;  for  the  «li£fexence  of  two  namben 
added  to  the  lees,  is  manifieslly,  equal  to  the  greater. 


«4  SIMPLE  MULTIPLICATION. 

The  operation  on  the  first  three  Examples  is  sufficiently  plain. 
In  the  4th  Ex.  I  begin  on  the  right  hand,  and  take  2  from  ^  and 
set  down  the  difference  2,  under  the  column.  As^S  is  greater  than 
3,  I  add  10  to  3,  which  makes  13,  and  from  it  take  the  8,  and  5  is 
the  difference  to  be  set  down.  As  I  add  10  to  the  3,  I  now  add  I 
to  the  1  in  the  next  higher  place,  because  10  in  one  place  is  equal 
only  to  1  in  the  next  higher  place,  and  take  the  2  from  the  9,  and 
the  difference  is  7.  The  rest  of  the  work  is  obvious.  The  same 
course  must  be  followed  in. every  similar  case. 

7  8.  9. 

1 00200300400500600700800900         1 0000         1000000 " 
98076053032011023045067089  9999  1 


10.  What  is  the  difference  of  40875  and  38968  ?    Ans.  1907. 

11.  What  number  must  be  added  to  6892,  so  that  the  sum  shall 
be  8265?  Ans.  1373. 

12.  America  was  discovered  in  1492;  how  many  years  have 
elapsed  since  ? 

13.  If  you  lenxi  your  friend  3646  dollars,  and  afterward  are  paid 
2998  dollars ;  how  much  is  still  due  ?     Ans.  648  dollars. 

14.  If  a  man  was  seventy-five  years  old  in  the  year  1821,  in  what 
year  was  he  born?     Ans.   1746. 

15.  The  Independence  of  the  United  States  was  declared  July 
4th,  1776;  how  many  years  have  passed  since?     Ans. 

16.  Sir  Isaac  Newton  died  in  the  year  1727,  aged  eighty-five; 
in  what  year  was  he  born?     Ans.  1642. 


MULTIPLICATION 

Teaches  to  find  the  amount  of  one  number  increased  as 
many  times  as  there  are  units  in  another,  and  thus  performs  the 
work  of  many  additions  in  the  most  compendious  manner;  brings 
numbers  of  great  denominations  into  small,  as  pounds  into  shillings, 
pence  or  farthings,  &c.  and,  by  knowing  the  value  of  one  thing, 
we  find  the  value  of  many. 

The  number  given  to  be  multiplied,  is  called  the  Multiplicand, 
The  number  given  to  multiply  by,  is  called  the  Multiplier. 
The  multiplicand  and  multiplier  are  often  called  Factors^ 
The  result  of  the  operation,  or  the  number  found  by  multiplying, 
is  called  the  Product 

Multiplication  is  distinguished  into  Simple  and  Compound. 

SIMPLE  MULTIPLICATION 

Is  the  multiplying  of  any  two  numbers  together,  without  baring 
regard  to  their  signification ;  as  7  times  8  is  56,  &c. 
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Multiplication  and  Division  Table. 


1  1  2|  3   4  1  5  1  6   7   8|   9   10   11  |  12 

2  1  4  1  6  1  8  10  1  12  14  1  16   18  |  20  |  22  |  24 

3  1  6  1  9  1  12  1  15  1  18  1  2J  1  24  1  27   30  |  33  |  36 

4  1  8  1  12  1  16  1  20  1  24  28  |  32   36. |  40   44   48 

5  1  10  1  15  1  20  1  25  1  30  1  35  1  40  1  45  |  50  |  55   60 

6  j  12  1  18  24  1  30  36  1  42  1  48  1  54  |  60  |  66  |  72 

7  1  14  1  21  1  28  35  |  42  49  |  56  |  63   70  |  77  |  84 

8  1  16  1  24  1  32  1  40  1  48  1  56  j  64  |  72  |  80   88   96 

9  1  18  1  27  36  1  45  54  |  63  |  72  |  81  |  90  |  9*f  |  108 

10  1  20  1  30  40  50  60  70  |  80   90  |  100  |  110  120 

11  1  22  1  33  44  55  66  77  88  |  99  |  110   121  |  132 

12  1  24  1  36  48  60  72  84  |  96  |  108  |  120  \  132  |  144J 

To  learn  this  Table  for  MuXtiplication :  Find  your  multiplier 
in  the  left  hand  column,  and  jour  multiplicand  at  top,  and  in  the 
common  angle  of  meeting,  or  against  your  multiplier,  along  at  the 
right  hand,  and  undejr  your  multiplicand,  you  will  find  the  product, 
or  answer. 

To  Itam  it  for  DivUion :  Find  the  divisor  in  the  left  hand  co- 
lumn, and  run  your  eye  along  the  row  to  the  right  hand  until  you 
find  the  dividend ;  then,  directly  over  the  dividend,  at  top,  you  will 
find  the  quotient,  showing  how  often  the  divisor  is  contained  in  the 
dividend. 

RULS. 

Having  placed  the  multiplier  under  the  multiplicand  so  that  units 
stand  under  units;  tens  under  tens,  &c.  and  drawn  a  line  under 
them,  then, 

1.  When  the  multiplier  does  not  exceed  12;  hegin  at  the  right 
hand  of  the  multiplicand  and  multiply  each  figure  by  the  multiplier, 
setting  down  the  unit  figure  under  units,  and  so  on,  and  carrjdng 
for  the  tens  to  the  next  place,  as  in  addition,  and  the  work  is  done.* 

2.  When  the  multiplier  exceeds  12 ;  multiply  eax^h  figure  of  the 
multiplicand  by  every  figure  in  the  multiplier  as  before,  placing 
the  first  figure  of  each  product  exactly  under  its  multiplier:  then 

*  Dem,  When  the  multiplier  is  a  single  digit,  it  is  plain  that  we  find  the  pio- 
doct  j  for,  by  multiplying  e^eij  fi^me^  tluit  is,  ereiy  part  of  the  multiplicand,  we 
multiply  the  whole:  an{  the  writing  down  of  the  products,  whidi  aie  less  than 
ten,  or  the  excess  of  tens,  in  the  places  of  the  figuies  multiplied,  and  canying  the 
number  of  tens  to  the  product  of  the  next  l^aoe.  is  only  gathering  together  the 
flmilar  parts  of  the  reroecti^  pnxiucts,  and  is,  tnerefoie,  the  same,  in  efleet,  as 
thoivh  we  wrote  down  toe  multiplicand  as  often  as  the  mnltqilier  expresses,  and 
added  them  togefthor;  for  the  sum  of  every  eolumn  is  the  nuduet  of  the  ficans  in 
the  plaee  of  that  eolumn :  and  the  prodwiB,  eolleeted  togwer,  m  flvidem^  e^val 
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add  together  these  several  products  as  the/  stand,  and  their  soitf 
will  he  the  total  product  * 

Proof. 

Multiply  the  multiplier  hy  the  multiplicand. 

Multiply  3851  by  3.  By  addition. 

3851  Multiplicand.  3851 

3  Multiplier.  3851 

3851 

11653  Product.  


11553  Sum. 

*  If  thf^  multiplier  be  &  number,  made  up  of  moro  than  one  figure ;  after  w 
have  found  the  product  of  the  multiplicand  by  the  first  figure  of  the  multiplier,  ae 
above,  we  sumioae  the  multiplier,  divided  into  parta,  and,  after  the  same  manner, 
find  the  product  of  the  multiplicand  by  the  second  figure  of  the  multiplier;  bat  aa 
the  figure,  by  which,  we  are  multiplying,  stands  in  the  place  of  tens,  the  product 
must  be  ten  time*  its  simple  value ;  and,  therefore,  tlie  first  figure  in  this  product 
must  be  noted  in  the  place  of  tens,  or,  which  is  the  same,  directly  under  the  figure 
we  are  multiplying  by.  And,  proceeding  in  the  same  manner  with  all  the  figures 
of  the  multiplier,  separately,  it  is  evident  wc  shall  multiply  all  the  parts  of  the  mu]> 
tiplicand  by  all  the  parts  of  the  multiplier;  therefore,  these  several  products,  being 
added  together,  will  be  equal  to  the  wDole  required  product. 

The  reason  of  the  method  of  proof,  denenas  upon  this  propositton,  that  if  two 
numbers  are  to  be  multiplied  together,  eitlier  of  them  may  be  made  the  multiplier 
or  multiplicand,  and  the  product  will  be  the  same. 

A  small  attention  to  the  nature  of  numbers  will  make  this  truth  evident;  fiir 
5X9  =  45  =  9X5;  and,  in  general,  2X3X4X5X6,  Ac.  =  3X2X6X5X4,  Ac. 
without  any  regard  to  the  order  of  the  terms ;  and  thiys  is  true  of  any  number  of  &e- 
tors  whatever. 

The  Ibllowing  examples  are  subjoined,  to  make  the  reason  of  the  mil  a[^>ear  as 
clearly  as  poi^ibW. 

64753 

5  237956 
3728 


15=        3X5 


25=      50X5  1903648  ==8  times  the  maltiplieaBd. 

35    =    700X5  475912  =  20  tunes  ditta 

20      =4000X5  16G5692  ^  700  times  ditto. 

00        =60000X5  713868  =  3000  times  ditto. 


323765=64753X5  887099968=3728  times  ditto. 

Another  method  of  pro\ing  the  rule  is  as  follows.  Let  the  fiucton  be  64753  and 
5.  Now  64753=6000Oj-400O+70(>-f-5O^.  The  sum  of  the  products  of  tbcM 
quantities  severally  multiplied  by  5,  is  the  true  product.    Then 

6000O-H00O+70O-|^04-3  is  one  factor.    5  the  multiplier  the  other  &ctor. 
300000-|-20000-|-3M)0+2504-15=323765=64753X5. 
Or  let  the  facton  be  45  and  24.    Then  45=40-f-5,  and  24=204-4,  and 
404-5  multiplicand.  Let  the  facton  be  24  and  24.    Thsn, 

20|4  multipUer.  2044 

800+100=45x20  

10fH-20=45X4  400+80        =  24x20 

80+16  =  24X4. 


800+260+20  =  1080=45X24 


400+160+16  =  576=24X24. 
Multiplication  may  also  be  proved,  by  casting  out  the  nines ;  but  is  liabls  to  the 
inooovenience  before  nientionod. 

It  may  Ukowiss'  be,  very  naturally,  proved  by  division  f  for  th«  pniduct,  bting  dl- 
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Having  placed  the  numbers  according  to  the  rule,~then  saji  3 
times  1  is  3,  and  place  3  directly  under  units ;  then  3  times  5  is  15, 
set  down  5  and  carry  the  one  to  the  next  product  Then,  3  times  8 
is  24,  to  which  the  1  is  to  be  added,  making  25 ;  set  down  5  and 
cariy  2.  Then  3  times  3  is  9,  and  the  2  to  be  carried,  make  1 1, 
which  set  down,  and  the  work  is  done.  The  result  is  the  same  as 
is  obtained  by  addition. 

Multiply  6053  by  1 1. 
11 


Prod.  66583 
Proceeding  as  before,  multiply  3  by  11,  and  of  the  product,  33, 
set  down  3  under  units,  and  carry  3 ;  then  5  by  11,  and  to  the  pro- 
duct, 55,  add  the  3  to  be  carried,  set  down  8,  and  carry  5 ;  then  0  by 
1 1,  and  as  the  product  is  0,  set  down  the  5,  which  was  to  be  carried; 
then  6  by  11,  and,  as  there  is  none  to  carry,  set  down  the  product, 
66,  and  the  operation  is  finiiihed. 
Multiply  67013  by  29. 
07013  Multiplicand. 
29  Multiplier. 

6031 17  Product  by  9,  the  units  of  the  multiplier. 
134020    Product  by  2,  the  tens  of  the  multiplier. 


1943377  Product  or  answer. 
In  this  example,  the  multiplicand  is  first  multiplied  by  9,  the  units 
of  the  multipner,  and  the  product  set  down,  as  in  the  preceding  ex- 
amples. The  multiplicand  is  then  multiplied  by  2,  the  tens  of  the 
multiplier,  as  before,  the  first  figure  of  the  product  is  placed  under 
the  2,  in  the  place  of  tens.  I'he  two  products  are  then  added,  and 
their  sum  is  the  whole  product  or  answer. 


I. 
37934 
2 

Examples. 

2.          3. 
769308      4980076 
3           4 

4. 
763890 
5 

Prod. 

75868 

5. 
67589 
6 

6. 
503764 
7 

7. 
3918295 
8 

8. 
9164785 
9 

Prod. 

405534 

ndod  hj  either  of  the  factora,  will,  evidently,  give  the  other;  and  it  mi^ht  not  lie 
niniM  ror  the  pupil  to  be  taught  divinion,  at  the  same  time  with  multijilication ;  aa  it 
not  only  aerves  for  proof;  but  alao  gives  him  a  reoiiicr  knowleil^e  of  them  both. 
But  it  would  have  bpen  contrary  to  gooti  method  to  have  given  this  rule  in  the  text, 
bceauM  the  pttpil  is  auppoaed,  aa  yet,  to  be  unacquainted  with  dlviaion. 
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Prod. 


9. 
4879567 
10 

'  10. 
'  5864794 
11 

11. 
8583478646 
12 

i. 

64512734 

12. 
G357534 
47 

13. 
8324629 
59 

» 

14. 

46293845 
106 

44502738 
•25430136 

277763070 
462938450 

.  298804098 

4907147570 

15. 
647906 
4873 

16. 
760483 
9152 

17. 

91867984 
6875 

3157245938 

18.  Multiply  103  by  sixty  seven.     Ans.  6901. 
10.  Said  Jack  to  Harry,  you  have'only  77  chesnuts,  but  I  have 
seven  times  as  many ;  how  many  have  I  ?    Ans.  53^. 

20.  If  four  bushels  of  wheat  make  a  barrel  of  flour,  and  the  price 
of  wheat  be  one  dollar  a  bushel,  what  will  225  barrels  of  flour  cost? 
Ans.  900  dolls. 

21.  Eig:hty  nine  men  shared  equally  in  a  prize,  and  received  17 
dolls,  •'iich;  how  much  was  the  prize?     Ans.  1513  dolls. 

•32.  Multiply  308879  bv  twenty  thousand  five  hundred  and  three. 
Ans.  0:^32946137. 

In  some  cases  the  operations  of  multiplication  are  shortened  by  par- 
ticular rules.     Several  Cases  follow. 

Note.  A  composite  number  is  the  product  of  two  or  more  num- 
bers, as  27,  which=3x9,  and,  as  315,  which=5x7x9. 

CASE  I. 

When  the  multiplier  is  a  comjwsite  number,  multiply  the  multipli- 
cand by  one  of  those  figures,  first,  and  that  product  by  the  other,  &c. 
and  the  last  product  will  be  the  total  required.* 

Examples. 


1. 
Mult.  50375  by  35. 
7 

7x5=35 

415625 

5 


2. 

39187  by  48. 


3. 
91632  by  56. 


3065  by  63. 
6 
14567  by  144. 


6061  bv  121 


•2078125 
•  Thr  n'ii-^oii  of  the  method  is  obvioiu :  For  any  numl)cr»  muUiplicHl  by  tlie  com- 
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CASE  II. 

When  there  are  ciphers  on  the  right  hand  of  either  the  n^tUtiplicand 
or  multiplier^  or  both :  Neglect  those  ciphers ;  then  place  the  sig- 
nificant figures  under  one  another,  and  multiply  by  them  only ;  add 
them  together,  as  before  directed,  and  place  to  the  right  hand  as 
many  ciphers  as  there  are  in  both  the  factors. 


Examples. 

1. 

67910 
5600 

2. 
956700 
320 

3. 
930137000 
9500 

Prod.     380296000         306144000  8836301500000 


CASE  III. 

To  multiply  by  10,  100,  1000,  ^c, :  Set  down  the  multiplicand 
underneath^  &nd  join  the  ciphers  in  your  multiplier  to  the  right  hand 
of  them.* 

Examples. 

1.        2.        3,         4. 
57935      84935     613975     8473965 

10        100        1000       10000 


Prod.     579350 


CASE   IV. 

To  multiply  by  99,  999,  iSfc.  in  one  line :  Place  as  many  dots  at 
the  right  hand  of  the  multiplicand,  as  there  are  figures  of  9  in  your 
multiplier,  which  dots  suppose  to  be  ciphers;  then,  beginning  with 
the  right  hand  dot,  subtract  the  given  multiplicand  from  the  new 
one,  and  the  remainder  will  be  the  product.! 

Examples, 
1.  2.  3. 

6473..  857389...  5384976.... 

99 V  999  9999 


640827  53844375024 

ponent  parts  of  another  number,  roust  give  the  same  produet,  aa  though  it  were 
multiplied  by  that  number  at  once :  Thu:J,  in  example  first,  5  times  the  product  of 
7,  nmltiplied  into  the  givrn  number,  makes  35  times  that  given  number,  as  plainly 
as  5  times  7  makes  S."!), 

♦  Tliis  is  evident  from  the  nature  of  numbers,  since  every  cipher  annexed  to  the 
right  of  a  number  increases  the  value  of  that  number  in  a  tenfold  proportion. 

t  Here  it  may  easily  be  eeen  that,  if  you  multiply  any  sum  by  9,  the  product 
will  be  but  9  tenths  of  the  product  of  the  same  sum,  multiplied  by  10:  and  as  the 
annexing  of  a  dot  or  cipher,  to  the  right  hand  of  the  multiplicand,  supposes  it  to 
be  increased  tenfold :  therefore,  substracting  the  given  multiplicand  from  tho  ten- 
fold multiplicand,  it  is  evident  that  the  remainder  will  be  nmefold  the  said  given 
multiplicand,  equal  to  the  product  of  the  tame  by  9 ;  and  the  same  will  hold  tme  of 
any  number  of  ninee.  n% 
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Thai  these  examples  may  appear  as  clear  as  possible^  I  wiD  illus- 
trate them  by  giving  another. 
Mult.  371967 ...  ^    According  to  the  rule,  )  371967 .. .  Minuend. 

by        999      (     it  will  stand  thus.       ^        371967  Subtrah.^ 

« 

371595033                                             371595033    Rem.     or 
total  Pra 

CASE  V. 

To  multiply  by  13,  U,  15,  <J-c.  to  19;  also  from  101  to  109, /row 
1001  io  1009,  6fc. :  Multiply  with  the  unit  figure  only,  of  the  mul- 
tiplier, removing  the  product  one  place  to  the  right  hand  of  the  mul- 
tiplicand, and  60  tnany  places  further  as  there  may  be  ciphers  be- 
tween the  significant  figures ;  then  add  all  together,  and  their  sum 
will  be  the  product* 

Examples. 


1. 

2. 

3. 

75964X13 

7598X104 

6735x1005 

227892 

30392   . 

33675 

l^oil.    987532 


CASE  VI. 


To  pitUtiply  ^3^  21,  31,  41,  ^c.  to  91 ;  also  by  the  same  figures  with 
an}!  numhcr  of  ciphers  between  them:  multiply  by  the  left  hand 
figure,  only,  of  the  multiplier,  and  set  the  unit  figure  of  the  product 
one  place  to  the  left,  and  as  many  places  further  as  there  are  ciphers 
between  the  significant  figures ;  and  add  the  numbers  together  for 
the  product. 

Examples. 

1 .                        2.  3. 
73918  x2l          56934  x301  45936  x4001 
147836              170802 
4. 


Proil.     1552278  17137134  3167x500001 


CASE    VII.       • 

To  multiply  any  number^  by  any  number ^  giving  only  Product : 
V\xi  down  the  product  figure  of  the  first  figure  of  the  multiplicand 
by  i\\e  first  of  the  multiplier.  To  the  product  of  the  second  of  the 
multiplicand  by  i\\%  first  of  the  multiplier,  add  the  number  to  be  car- 
rieil,  anil  the  product  of  theyir.^^  of  the  multiplicand  by  the  second 
of  the  muliiplier  ;  then,  carrying  for  the  tens  in  the  sum,  put  down 
the  rest.  To  the  proiiuct  of  the  third  of  the  multiplicand  by  the 
first  of  the  mullipliei^  add  the  number  to  be  carried,  and  the  product 

*  The  reason  of  thin  Rule,  am!  of  the  following  one  also,  will  be  G\ident  on  in- 

»;h  cting  an  example  under  Cuch  rule. 
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of  the  second  of  tho  multiplicand  by  the  iecdnd  of  the  inultiplieri  alao 
the  product  of  \h<b  first  of  the  multiplicand  by  the  third  of  the  muK 
tiplier,  carry  the  tens,  and  put  down  the  rest,  and  bo  proceed  till 
3'ou  hare  multiplied  the  highest  of  the  multiplicand  by  the  lowest  of 
Uie  multiplier.  Then  multiply  the  highest  of  the  multiplicand  by  the 
second  of  the  multiplier:  Add  the  number  to  be  carried,  and  the  pro- 
duct of  the  last  but  one  of  the  multiplicand  by  the  third  of  the  mul- 
tiplier, and  the  product  of  the  last  but  two  of  the  multiplicand  by  the 
f<mrth  of  the  multiplier,  &c.  Then  to  the  product  of  the  last  but  otic 
of  the  multiphcaiid  by  the  fourth  of  the  multiplier;  and  so  proceed 
till  you  have  multiplied  the  last  of  the  multiplicand  by  the  ^1  of 
the  multiplier,  which  finishes  the  work. 

Example.                                         Explanatum, 
Mult.  5321415  


By  2354  6x4=20 


Proa.   12526610910  1x4+2+5x5=31 


4x4+3+1x5+5x3=39 


1 X4  +3+4x5 + 1  X3+5X2=40 
2x4+4+1x5+4x3+1x2=31 
3x4+3+2x5+ 1  X3+4X2=36 
5x4+3+3x5+2x3+1x2=46 
5X  5+4+3X  3+2X  2=42 
5X  3+4+3X  2=25 


r. 


5x2+2=12 


DIVISION 

Teaches  to  separate  any  number  or  quantity  given,  into  any 
number  of  parts  assigned ;  or  to  find  how  often  one  number  is  con- 
tained in  another ;  and  is  a  concise  way  of  performing  several  Sub- 
tractions. 

There  arc  four  parts  to  be  noticed  in  Division,  viz. 

The  Dividend,  is  the  number  f^iven  to  he  divided. 

The  Divisor,  is  the  number  given  to  divide  by. 

The  Quotient,  or  answer  to  the  question,  shows  how  many  times 
the  divisor  is  coutaine;!  iii  tlio  diviclentl. 

If  there  be  any  thing  left  after  the  0]>cralion  is  performed,  it  is 
called  the  R'lma'uiier ;  soineiiine=^  there  is  a  remainder  and  soin* 
times  there  is  not.     The  rcimiiniler,  when  thcie  is  any,  is  of  tho 
uaiue  denominiilion  as  the  dividend. 

Diviiion  is  both  Simple  and  Compound 
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Proof. 

Multiply  the  divisor  and  quotient  together,  and  add  the  remainder, 
if  there  by  any,  to  the  product ;  if  the  work  be  right,  that  sum  will 
be  equal  to  the  dividend. 

SIMPLE  DIVISION 

Is  the  dividing  of  one  number  by  another,  without  regard  to  their 
values :  As  56,  divided  by  8,  produces  7  in  the  quotient :  That  is, 
8  is  contained  7  times  in  56.* 

*  Acoordin^  to  the  rule,  we  resolve  the  dividend  into  parts,  and  find,  by  trial, 
the  number  oi  times  the  divisor  is  contained  in  each  of  these  parts;  and  the  only 
■  thing  which  remains  to  be  proved,  is,  that  the  several  figures  of  the  quotient,  taken 
as  one  number,  according  to  the  order  in  which  they  are  placed,  are  the  true  quo- 
tient of  the  whole  dividend  by  the  divisor ;  which  may  be  tnus  demonstrated. 

Dem.  The  complete  value  of  the  first  part  of  the  dividend,  is,  by  the  nature  of 
notadon,  10,  100,  IJXK),  &c.  times  the  simple  value  of  what  is  taiken  in  the  opera- 
tion ;  accordingly,  as  there  are  1,  2,  or  3,  &c.  figures  standing  before  it ;  and,  con- 
sequently, the  true  value  of  the  (quotient  figure,  belonging  to  that  part  of  the  divi- 
dend, is  also  10,  100,  1000,  &c.  Umes  its  smiple  value ;  but  the  true  value  of  tlie 
quotient  figure,  belonging  to  that  part  of  the  dividend,  found  by  the  rule,  is  also  10, 
100,  1000,  &c.  times  its  simple  value ;  for  there  are  as  many  figures  set  before  it. 
as  the  number  of  remaining  figures  in  the  dividend :  therefore  the  first  quotient  fi-  • 
gure,  ta^en  in  its  complete  vahie  from  the  place  it  stands  in,  is  the  true  quotient  of 
Uie  divisor  in  the  complete  value  of  the  first  part  of  the  dividend.  For  the  same 
reason,  aU  the  rest  of  the  figures  of  the  quotient,  taken  according  to  their  places, 
are,  each,  the  true  quotient  of  the  divisor,  m  the  complete  value  of  the  several  parts 
of  the  dividend  belonging  to  each ;  because,  as  the  first  figure,  on  the  right  hand  of 
each  succeeding  part  oi  the  dividend,  has  a  less  number  of  figures  standing  before 
it,  so  ouffht  their  quotients  to  have ;  and  so  they  are  actually  omered ;  consequently, 
taking  adl  the  quotient  figures  in  order,  as  they  are  placed  by  the  rule,  they  make 
one  number,  which  is  equal  to  the  sum  of  the  true  quotients  of  all  the  several  parts 
of  the  dividend;  and  is.  therefore,  the  true  quotient  of  the  whole  dividend  by  the 
divisor. 

Tliat  no  obscurity  may  remain,  in  the  demonstration,  it  is  illustrated  by  the  fol- 
lowing example: 

Divisor  25)74&03  Dividend 
1st  part  of  the  dividend  is  =  74000 

25X2000  =  50000 2000  the  Itt  quotient. 

Ist  remainder  =:  24000 
add     500 


ad  put  of  the  dividend  =  24500 

25X900=^22500 900  the  2d  quotient 

2d  remainder  =    2000 
add       00 


3d  part  of  the  dividend  =  2000 

25X80  =  2000 80  the  3d  quotient. 

"^ 
add        3 

4th  part  of  the  dividend  =         3 

25X0         0 0  the  4th  quotient 


Last  remainders:  3  —  2980=Sum  of  all  the  quo- 

tients, Off  the  Answer. 
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RiTLS. 

Having  drawn  a  curve  line  on  each  side  of  the  dividend  and 
placed  the  divisor  on  the  left  hand  of  it, 

Seek  how  many  timee  the  divisor  is  contained  in  the  least  num- 
ber of  the  figures  of  the  dividend  on  the  left  hand  that  do  contain  it, 
and  place  the  answer  on  the  right  of  the  dividend  for  the  quotient ; 
multiply  the  divisor  by  this  quotient  figure,  place  the  product  under 
those  left  hand  figures  of  the  dividend;  then  subtract  it  therefrom, 
and  bring  down  the  next  figure  of  the  dividend  to  the  right  hand  of 
the  remainder :  If,  when  you  have  brought  down  a  figure  to  the  re- 
mainder, it  is  still  less  than  the  divisor,  a  cipher  must  be  placed  in 
the  quotient,  and  another  figure  be  brought  down ;  after  which,  you 
must  seek,  multiply  and  subtract,  till  you  have  brought  down  every 
figure  of  the  dividend. 

Examples. 
1. 
Divisor.  Dividend,  duotient.     In  this  example,  I  find  that  3,  the  di- 

3)  1 758 17(58605  visor,  cannot  be  contained  in  the  first  fig- 

1 5  ure  of  the  dividend ;  therefore,  I  take  two 

figures,  viz.  17,  and  inquire  how  often  3 

25  is  contained  therein,  which  finding  to  be 

24  5  times,  I  place  the  5  in  the  quotient,  and 

multiply  the  divisor  by  it,  setting  the  first 

18              '  figure  of  the  multiplication  under  the  7 

18  in  the  dividend,  &c.    I  then  subtract  15 

from  17,  and  find  a  remainder  of  2,  to  the 

1 7  right  hand  of  which  I  bringdown  the  next 

15  figure  of  the  dividend,  viz,  5 ;  then  I  in- 

—  quire  how  often  the  divisor  3,  is  contain- 
2  Rem.  ed  in  25,  and,  finding  it  to  be  8  times,  I 

Proof  multiply  by  8,  and  proceed  as  before,  till 

58605  Quotient.  I  bring  down  the  1,  when  finding  I  can- 

X3  Divisor  -f  2  not  have  the  divisor  in  I,  I  place  0  in  the 

quotient,  aild  bring  down  7  to  the  I,  and 

175817  proceed  as  at  the  first. 

Erplan.  It  is  evident  the  dividend  is  resolved  into  these  parts,  740OO-|-5O0-|- 
00-|-3 ;  for  the  first  part  of  the  dividend  is  considered  only  as  74 ;  but  yet  it  is,  truly, 
74000;  and  therefore  its  quodent,  instead  of  '2,  is  2000,  and  the  renuunder  34000; 
and  so  of  the  rest ;  as  may  he  seen  in  the  operation. 

¥rhen  there  is  no  remainder  to  a  division,  the  quotient  is  the  absolate  and  per- 
fect answer  to  the  question ;  hut  where  there  is  a  remainder,  it  may  be  observed, 
that  K  goes  so  much  towards  another  time  as  it  approaches  the  divisor ;  thus,  if  the 
remainderbe  half  the  devisor,  it  will  go  half  of  a  time  more,  and  so  on;  in  order, 
therefore,  to  complete  the  quotient,  piit  the  last  remainder  to  the  end  of  it,  above  a 
lins,  and  the  divisor  below  it.  Hence  the  origin  of  vulgar  fiuctions,  which  are 
treated  of  hereafter. 

It  is  sometimes  difiicult  to  find  how  often  the  diviwr  may  be  had  in  the  num- 
bers of  the  several  steps  of  the  operation :  The  best  way  will  be  to  find  how 
often  the  first  figure  of  the  divisor  may  be  had  in  the  first,  or  two  first  figures  of 
the  dividend,  and  the  answer,  made  less  by  one  or  two,  is,  generally,  the  figure 
waiitcd:   but  if,  after  subtracting  the  product  of  the  djviaor  and  quotient  fiom 


.jt- 


M  SIMPLE  DIVISION. 

Observe  that,  in  multiplying  by  3,  I  add  in  the  2. 
2.  3. 

29)  153598(5296  6493)91876375(14150 

145  6493 


85  26946 

68  25972 


279  9743 

261  6493 


12507 
32465 


14  425 

4.  5.  6. 

28)503775(  35)197184(  85)994466( 

7.  8.  9. 

236)3798567(  3479)483956795(  5679)19647394( 

10.  11. 

38473)1 19184693(  641976)9187642959) 

12. 
5823789)79 1822376496( 
13. 
123456789)1219326311 12635269( 

Some  operations  are  more  readily  performed  by  the  following 
particular  rules. 

CASE  I. 

When  there  is  otu  cipher ^  or  more^  at  the  right  hand  of  the  divisor  : 
It  or  they  must  be  cut  off;  also  cut  off  the  same  number  of  figures 
from  the  dividend,  and  then  proceed  as  in  Case  first:     But  the 

the  dmdeml,  thp  remainder  bo  equal  to,  or  exceed  tho  divuor,  tho  quotient 
figure  must  be  increased  accordingly ;  or,  if  the  product  of  the  divisor  and  quo- 
tient figure  exceed  the  dividend,  then  tho  quotient  figure  must  be  proportionabl/ 
lessen^. 

The  reason  of  the  method  of  proof  is  plain;  for  since  the  quotient  is  the  number 
ofttimes  the  dividend  contains  the  divisor,  the  product  of  tho  quotient  and  divisor, 
most,  evidently,  be  equal  to  the  dividend. 

There  are  several  other  methods  made  use  of  to  prove  division ;  as  follow,  viz. 

Rule  I. 

Subtract  the  remainder  from  the  dividend ;  divide  this  number  by  the  quotient, 
and  the  quotient,  found  by  this  division,  will  be  equal  to  the  former  divisor,  when 
tho  work  is  right. 

Rule  II. 

Add  the  remainiler  and  all  the  products  of  the  several  quotient  figures  multiplied 
1^  the  divisor  together,  according  to  the  order  in  which  thev  stand  in  the  work,  and 
the  sum,  when  toe  work  is  right,  will  be  equal  to  the  divioend. 

Here  the  numbers  to  be  added  are  the  products  of  the  divisor  by  every  figure  of 
the  quotient,  separately ;  and  each  by  its  place,  possesses  its  complete  value ;  there- 
fore, the  sum  or  the  parts  together  with  the  remainder,  must  be  equal  to  the  wboJe. 
I  will  illoitraia  the  whole  by  an  example  pioved  according  to  the  several  diArant 
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figurw  which  were  cut  off  from  the  dividend  mmt  be  placed  at  the 
right  hand  of  the  remainder.* 

» 

EXAKPLBI. 

1.  a 

65I00)3794326|75(58374  5193|000)8937643|893( 

325 


544  3. 

520  917|0)47658|3( 

243 

195  4. 
875|000)9 1764789430|000( 

482 

455 

276 
260 

1675  Rem. 
5.  6.  7. 

Qnot.  Rem.  Quot  Rem.  Quot  Rem. 

1|0)9584|6  1|00)76495|80  l|000)9372t839|462 


79)9  8765439  1(19601963 

79*  7^34 

TTt  112517577 

I  5  8*  87513671 

—  -^^ 

-396      .  

-3  95*  967654321  Pnof  by  MdllpfiottmL 

---154 

-  -  7  9*  987654331 


*     mm 


-    •     «     •     7    &    3  mmm^mm.^*^-^-^ 

7  11*        12501953)987654287(79  WtooibjVMAm. 

8:513671 

422  

3  9  5*  112517577 

112517577 

27  1  

937* 

987654321    Proof  by  Addition. 
Wa  need  only  refer  to  the  example  except  for  the  proof  by  addition;  where  it 
may  beremarknl,  that  the  Asterianu  show  the  numben  to  be  added,  and  the  doi- 
ted lines  their  order. 

*  The  naaon  of  this  oontnction  it  is  easy  to  oonositc;  finr  cnttiQi  off  the  mum 
fi^nies  ftom  each,  is  the  same  as  dividing  each  of  than  by  10,  lOO,  1000,  Ac.  and 
it  is  tvidat,  that  as  often  as  the  whole  £visor  is  oontainsd  in  ths  whole  £ndend. 
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N0iB,  In  dividing  by  10, 100, 1000,  Ac.  wben  ^ou  cut  off  as  many 
figures  from  the  dividend,  as  there  are  cipbere  m  the  divisor,  your 
work  is  done;  those  figures,  cut  off  at  the  right  hand,  are  Uie  re- 
mainder, and  those  on  the  left,  the  quotient,  as  above. 

CASE  U. 

Short  Division  may  be  used  when  the  divisor  does  not  exceed  12. 
It  is  performed  by  the  following 

RULB. 

First,  seek  how  often  the  divisor  can  be  had  in  the  first  figure,  or 
figures  of  the  dividend ;  which,  when  found,  place  in  the  quotient ; 
then,  mtntally^  multiply  your  divisor  by  the  figure  placed  in  the  quo- 
tient, and  subtract  the  product  from  the  like  number  of  the  left  hand 
figures  of  your  dividend,  and  the  remaining  units^  if  any,  must  be 
accounted  so  many  tens,  which  you  must  suppose  to  stand  at  the  left 
hand  of  the  next  figure  in  the  dividend,  and  to  be  reckoned  with  it; 
then,  seek  how  often  you  can  have  your  divisor  in  those  two  figures ; 
but,  if  nothing  remain,  you  must  then  seek  how  often  your  divisor 
is  contained  in  the  next  figure,  or  figures^  and  thus  proceed  till  you 
have  done. 

»     Examples. 
Divisor.  Dividend.        2.  3.  4.  5. 

2)71985        3)51903        5)633795     6)8471937     7)193847 


Quot  35967—1  rem. 


/•         V  8  Q 

8)5437846   9)45963784   11)91843756   12)1196437847536 


CASE  in. 

When  ike  divisor  is  suck  a  number  thai  any  ttM^  or  more^figurts  tn 
ike  Table,  being  mtUiiplied  together,  will  produce  i$:  Divide  the  giv- 
en dividend  by  one  of  those  figures ;  the  quotient,  thence  arising, 
by  the  other,  and  so  on ;  and  the  last  quotient  will  be  the  answer.* 

to  often  muit  any  part  of  the  dhinr  be  contained  in  the  like  part  of  the  dividend; 
this  method  la  only  to  avoid  a  needlcat  repetition  of  cipfaen,  which  woold  ha{^en 
in  the  common  way,  aa  may  be  seen  bv  working  one  of  the  examplea  of  thb  caae 
in  the  common  way  without  cutting  off  the  cipheia. 

^  This  IbDowB  fiorn  the  contraction  in  caae  3d,  of  Simple  Mnhiplication,  of 
which  it  is  only  the  reverse;  for  the  fimrthpartof  the  half  of  any  thing  is  evidently 
the  same  as  the  eighth  p«rtofthe  whole;  and  so  of  au^  other  number. 

As  the  learner,  at  present  is  fyppoeed  to  be  unacquainted  with  the  nature  of  frM- 
tions,  ai)d  as  the  quotient  is  int^mplejte  without  the  remainder ;  I  shafl  here  give  a 
rule  far  finding  iti  true  remainder,  without  having  recourse  to  fractions. 

Rule  L 
MuMnly  the  quotient  by  the  divisor:  SqMrael  ttopfudoBtlipm 
the  result  will  be  the  true  remainder. 
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Examples. 

\st.  method. 
9)196473 

2d.  method. 
8)196473 

Zd.  method. 
72)196473(2728  Quot 
144 

524 
504 

8)21830 

9)24559 

lot  2728—57 

auol.  2728—57 

207 
144 

633 
576 

57  Remainder. 

I  have  wrought  the  above  question  three  ways,  that  the  learner 
may  understand  the  method  of  finding  the  true  remainder,  accord- 
ing to  this  case.  In  the  first,  in  dividing  by  9,  3  remains,  and  by  8, 
6  remains ;  which  being  the  last  remainder,  I  multiply  it  by  the 
tirst  devisor  9,  and  add  in  the  first  remainder  3,  and  they  make  57, 
the  tnie  remainder.  In  the  second  method,  dividing  by  8,  1  re- 
mains, and  by  9,  7  remains ;  I  therefore, "  multiply  7,  the  last  re- 


The  rale  which  is  mort  commonly  made  um  of,  when  the  divisor  is  a  composite 
DttiDber,is 

Rule  II. 

Multiply  the  last  remainder  by  the  proceding  divisor,  or  last  but  one,  and  to  the 
product  add  the  preceding  remainder ;  multiply  this  sum  by  the  next  preceding 
divisor,  and  to  the  product  add  the  next  preceding  remainder  j  and  so  on,  till  you 
have  gone  thioogh  all  the  divison  and  remainders,  to  the  first. 

Example. 
6)35397  divided  by  150  1  the  last  remainder. 

— —  multiply  by  *b  the  last  divisor  but  one. 

5)14S33-6 


5)2846-3 

5 

add  2  the  second  remainder 

569-^1 

7 
multiply  by  6  the  first  divisor. 

An&  569^ 

42 

add  5  the  first  remainder 

47  the  true  remainder. 
To  explain  this  mle  from  the  example,  we  may  observe,  that  every  unit  in  the 
fint  quodeni  may  be  looked  upon  as  containing  6  en  the  units  in  the  given  dividend; 
consequently,  every  unit  which  remains,  will  contain  the  same ;  theiefoie,  this  re- 
mainoer  must  be  multiplied  by  6,  to  find  the  units  it  contains  of  the  given  dividend. 
Again,  each  unit  in  the  next  ouotient  will  oontam  5  of  the  meceding  ones,  or  30  of 
the  first,  that  is,  6  times  5;  tnerefore,  what  remains  must  be  multiplied  by  3D,  or, 
whiah  is  the  same  tUng,  by  6  and  SoontinuaUT :  Now,  this  is  the  same  as  the  Rule; 
ftr  instead  of  finding  tbe  remainders,  sepamtdy,  they  are  reduced  from  the  bottom, 
upwards,  step  by  step,  to  one  another,  uid  the  rensming  units,  of  the  same  das^ 
as  thsy  occur. 
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raaindcr,  by  8,  adding  in  the  1,  and  they  make  57  as  before.  The 
third  method  is  self-evident,  and  shows  that  the  other  remaindeiB 
ai%  true. 

2.  3.  4.  5. 

3G)79G38  25)197835  87)93975  54)93738764 

6.  7.  8. 

1 2 1  )75  323939  1 32)38473692  1 44  )89 1 376429732 

CASE.  IV. 

When  the  divisor  is  a  whole  number  with  some  part  of  unity^  as 
3  V,  oj,  65,  &c.  proceed  by  either  of  the  following  methods. 

I.  Multiply  the  whole  number  in  the  divisor  by  the  number  of 
parts  into  which  unity  is  divided  in  the  fraction,  and  to  the  product 
add  the  number  of  parts  of  unity  taken  in  the  fraction,  and  the  di- 
visor will  be  reduced  to  the  parts  indicated  by  the  fraction,  for  a 
now  divisor.  Multiply  the  dividend  by  the  parts  into  which  unity 
is  divided  in  the  fraction,  for  a  new  dividend.  Divide  the  new  divi- 
dond  by  the  new  divisor,  and  tho  quotient  will  be  the  answer. 

Ex.  1.  Divide  1820  by  2}. 

Here,  I  multiply  2  by  3,  and  add  1  to  the  product,  and  have  7 
for  the  now  divi.sor.  Then  I  multiply  1820  also  by  3,  and  have 
54»)0  for  the  new  dividend.  Thou  5460-*-7=78D,  the  answer,  or 
z\\^  o,()ijtaitiod  in  1820,  exactly  780  limes. 

Notr.  It  is  obvious  that  the  dividend  and  divisor  are  propor- 
tionally inrreased  by  the  multiplication,  so  that  the  quotient  will 
be  the  same  as  if  they  had  not  been  thus  increased.     - 

Ex.  2.  Divide  6375  by  Sj. 

Procoe Jin<j  as  before,  the  new  divisor  is  11,  and  the  new  divi- 
dend is  12750.     Then  12750+11=1159  and  1  remains,  or  1159/,-, 
•  the  number  of  times  5 J  is  contained  in  6375. 

3.  Divide  10142  by "31.     Ans.  2766. 

4.  Divide  178by  2i 

5.  Divide  158765  by  15J. 

II.  Proceed  according  to  the  general  rule  for  diTision,  being 
careful  to  add  the  value  of  the  fractions  to  the  several  remainders, 
at  every  step  of  the  process. 

Ex.  I.  Divide  1820  by  2 J 
2i)  1^20(780 

l^)i  Here  7x2J=t=16i,  which  being  mibtracted  froip 

18,  leaves  1§.     Now  |  belongs  to  the  place  of 

1  \  hundredths,  and  is  §  ot  10  for  the  place  of  tenths 

But  }  of  10=6§,  to  which  add  the  2,  and  we  have 

18^  8  j  to  be  annexed  to  the  1  remainder,  and  we  hav« 

\^\  18}  for  the  true  remainder.  Now  2\  is  contain- 

ed  in  18}  exactly  8  times.   The  rest  of  the  pro- 

U  cess  is  evident. 
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Ex.2.  Divide  6375  by  SJ. 

54)6375(1  i59iV 
5i 

—  Here  once  5 J  taken  from  6,  leaves  \.     But 

I  I  in  thousandths  place  is  5  in  the  place  of  hun- 

—  dredths,  and  5  added  to  the  3  hundredtlis  ia  ^. 

8  Taking   from   8,   once  5J,  2J   remain.      Aa 

5J  before,  the  \  becomes  5  in  the  place  of  tenihe;, 

-which  added  to  7  tenths,  make  12,  uhich 
added  to  the  remainder  2  in  the  preceding 
place,  give  32.  From  this  5  times  Sj  are  lo 
be  taken,  and  4 J  remain.  But  4 J  in  the  platr 
of  tenths,  is  45,  which  added  to  5  make  it^). 
From  50  lake  9  times  54,  and  4  remains.  Nov/ 
44  m  54  are  1 1  halves,  so  that  4  is  m,  which  an- 

nexed  to  the  quotient,  gives  the  whole  quo- 

50  tient 

49J 


\ 
Ex.  3.  Divide  347  by  2f     Ans  144i^,. 
4.  Divide  13567  by  13f. 

Supplement  to  Contractums  in  Multiplication. 

L  The  shortest  method  of  multiplication,  when  the  multiplier  is 
any  even  part  of  100,  1000,  &c.  is  by  division:  For  if  the  multiph- 
cand  be  increased  by  a  number  of  ciphers  equal  to  the  number  oi 
places  in  the  multiplier,  and  a  part  of  that  product  taken  for  the 
same  proportion,  which  the  multiplier  bears  to  1,  and  the  same 
number  of  ciphers  annexed  to  it,  the  quotient  will  be  the  true  pro- 
duct. 

1.  Multiply  39756  into  125.  2.  Multiply  57638  by  33^ 

125=4  ^^  1000,  wherefore,  334=4  0^  J^OO.  therefore, 

8)39756000  3)5763800 


4969500  Product.  1921266|  Product. 


3.  Multiply  91378  by  3334-     Ans.  304593334. 
The  reason  of  the  preceding  rule  is  obvious. 

11.  If  any  digit,  with  ciphers  annexed,  be  divided  by  9,  the  quo- 
tient will  consist,  wholly,  of  such  digits,  and  so  many  9th8  of  an 
unit  over ;  hence  the  following  method  of  multiplying  by  repetends 
of  any  of  the  digits. 

The  reason  of  the  method  may  be  seen  by  the  first  example. 
Thus  80000-1-9,  or  i^^i-M=8888|,  and  by  multiplying  by  80000 
and  dividing  by  nine,  you  get  eight  Oths,  of  645  too  muob,  which 
must  of  course  be  subtracted  to  obtain  the  true  product  Or,  thus 
^••••— ^^8888;  then  645x8888=645x^^^5— 645xt=5733333^. 
^-673f»5732760.     But  as  three  9th8,  belong  to  both  numbers,  and 


» 
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as  an  equal  number  of  9ths,  will  belong  to  both  numbers  in  any  case, 
it  is  not  necessary  to  write  thern,  as  they  balance  each  other  in  the 
subtraction. 


1. 

645  by  8888 
80000 

2. 

5394  by  66666. 

600000 

3. 
3798  by  444 

^ 

Prod.  1686312 

0)51600000 

5733333 
Subtract     573 

9)3236400000 

359600000 
Subt      3596 

J^rodiict.  5732760 

Prod.  359596404 

111.  When  the  multiplicfind  has  a  fraction  belonging  to  it,  such 
r  s  one  fourth,  one  half,  &c.  add  such  a  part  of  the  multiplier  as  the 
iraction  signifies,  to  the  product  obtained  by  multiplying,  and  the 
^'um  is  the  whole  product.  When  such  a  fraction  belongs  to  the 
multiplier,  add  to  the  product  such  a  part  of  the  multiplicand  as  the 
fraction  denotes. 

1.  Multiply  I53iby  6. 

6 


918  Product. 
3  half  of  6. 


921  Answer. 
It  is  evident  that  6  halves  or  3,  must  be  added  to  153x6  to  obtain 
^j  times  1 53 J.     And  the  same  must  be  true  in  every  similar  case. 

2.  Multiply  638  by  6i. 

3828  Product  by  6. 
2 12 J  J  of  the  multiplicand. 

4040J  Ans. 
As  the  multiplier  is  6  J,  it  is  evident,  that  to  6  times  638,  there  must 
be  atlded  one  third  of  638,  the  multiplicand,  for  the  whole  product. 
The  third  part  of  638  is  evidently  212,  and  2  remainder,  or  |,  because 
21  is  2  parts  of  the  3  in  the  divisor. 

Note.  If  the  sum  of  the  products,  or  quotients,  of  two  or  more 
numbers  multiplied  or  divided  by  the  same  quantity,  be  required ; 
then  multiply  or  divide  the  sum  of  the  numbers  by  the  common  mul- 
tipher  or  divisor,  and  the' product  or  quotient  will  be  the  answer.  If 
•  the  difference  of  the  products  or  quotients  be  required,  then  multiply 
or  divide  the  difference  of  the  numbers,  as  before,  for  the  answer. 

1 .  Required  the  sum  and  difference  of  the  products  of  27  and  22, 
mnltiplied  each  by  3. 

Now  27x3+22x3  =  the  sum  =  147=3x49=3x27+22. 
And  27x3—22x3  =  the  diff.  =  15=3x5^3x27—22. 
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2.  Required  the  sum  and  difference  of  the  quotients,  by  dividing 
OS  and  44,  each  by  4. 

Now  08+4+44-1-4  =  the  sum  =  28  =  1  12-i-4=68+44h-4. 

And  68-4-4—44-1-4  =  the  diff.  =  6=24h-4=68— 44+4. 
Ihe  same  course  may  obviously  be  pursued  in  any  similar  case. 

Examples  for  Practice. 

I     Divide  1292  dolls,  equally  among  17  men.  Ans.  76  dolls,  each. 
2.   Divide  2625  dolls,  among  35  soldiers.     Ans.  75  dolls,  each. 
8.  If  360  cents  are  to  be  divided  equally  among  eighteen  poor 
nersons,  how  much  will  each  have  ?  Ans.    20   cents. 

4.  If  a  field  of  19  acres  produce  513  bushels  of  wheat,  how  much 
IS  that  for  one-third  of  an  acre  ?  Ans.  9  bushels. 

5.  A  man  receives  1095  pounds  a  year,  what  is  it  for  a  day  ? 

Ans.  3  pounds. 

6.  There  are  5  J  yds.  in  a  rod  ;  how  many  yards  are  there  in  40 
rU?  "  Ans.  220yds. 

7.  What  number  must  you  multiply  by  47,  to  produce  298804098? 

Ans.  6367534. 
8    What  number  must  be  multiplied  by  379  to  produce  53789678? 

Ans. 
0.  In  a  rod  are  16J  feet ;  how  many  feet  in  320  rods? 
Id.  If  3650  pounds  of  bread  are  to  be  divided  equally  among  365 
soldiers  for  10  days,  how  much  will  each  receive  a  day? 

Ans.  1  pound. 

1 1.  Multiply  34G78  by  250.  Ans.  866950. 

12.  Multiply  125  by  77777.  Ans. 
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1.  Federal  Money.* 

marked.  mills. 

10  Mills     1    c    f  Ccntm.  c.  1  10=         1  cent. 

10  Cents     I    °        Dime      d.    I  100=       10=     I  dime 

,..   r^•      __      >     ?>     <      T^    n,-      A       >         .^nr.  inn         i  n_     1.1. 


10  Dimes 
10  Dollars 


J4 

a 


Dollar    8 


1000=     100=  10=  1  dollar. 
Eagle    E.  J     10000=  1000=100=10=1  eagle. 

2.  English  Money. 

marked 
4  Farthings   i  i   Penny  grs.  d. 

12  Pence         >  make  one  <   SbiUing        s. 
20  Shillings    )  (   Pound.  £. 


*  The  following  account  h  alwtract^d  from  the  "  Act  establishing  a  Mint,  and 
rcffulating  the  Coins  of  th-  Unitea  States,"  passed  April  3d,  1792. 

The  money  of  account  of  the  United  Statou  shall  bcexpreswd  in  dollare  or  units, 
disines  or  tenths  of  a  dollar,  cents  or  hundredths  of  a  dollar,  and  mills  or  thousandths 
of  a  dollar. 

The  coins  of  gold,  silver,  and  copper  of  tl|f  U*^  S.  shall  be  of  the  folkming  d«- 
nominations,  viz.  ^^ 
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. 

Farthings. 

4  =       I  Penny. 
4S  =     12  =      1  Shilling. 
960  =  240  =    20  =  1  Pound. 

« 

A  groat  \^Ad. 

Pence  Tables. 

d.      s.     d.      d.         s.     d.                  s.         d. 

s.        d. 

20  =  1     8 

120=10     0 

1  =     12 

11  =  132 

80  =  2     6 

130  =  10  10 

2=    24 

12=144 

40  =  34 

140=11     8 

3  =    36 

13  =  156  ' 

50  =  42 

150  =  12     G 

4  =    48 

14=168 

00  =  50 

160=  13     4 

5  =    60 

15=  180 

:o  =  5  10 

170  =  14     2 

6=    72 

16=192 

'^0=6     8 

180=15     0 

7=    84 

17  =  204 

90  =  7     6 

190  =  15   10 

8=    96 

18  =  216 

100  =  8     4 

200  =  16     8 

9  =  108 

19  =  228 

110  =  0     2 

240  =  20     0 

10=  120 

20  =  240 

3.  Troy  Weight.* 

24  Grains                   make  one     Pennyweight,     marked  grs.  pwl 
20  Pennyweights         -         -        Ounce,         -        -             oz. 
\Z  Ounces       -         -         •             Pound,     -         -         -        a 

_^  1      1.  Eahle,  of  the  value  of  ten,  dollaTB. 
^  J     2.  Half  Eauij:, —  -Jive  dolls. 

C^   (        3.    ClUARTER  EaGLK, tWO  QIUl  Q  holf  6q\]a. 

'     4.  Dollar,  of  the  value  of  the  Spahiah  milled  dollar. 

u         5.  Half  Dollar, -ka{fth.e  dollar. 

>  <      6.  Q.UARTER  Dollar, -otic  fourth  the  dollar. 

i2         7.  DiMKa, — — -one  tenth  of  the  doll. 

8.  Half  Dime, one  twcTitieth  of  the  dcAl. 

9.  Cent, om  hundredth  of  the  doH. 

10.  Half  Cent, — --one  lialf  the  cent. 


The  standard  for  all  gold  coins  of  the  U.  S.  sliall  be  eleven  parts  of  pore  gold 
and  one  part  of  alloy  in  twelve  parts  of  the  coin.  The  alloy  is  to  be  silver  and  cop- 
pt»r,  but  the  silver  is  not  to  exceed  one  half  in  the  alloy. 

The  Eagle  shall  contain  two  hundred  and  fortynseven  and  a  half  grains  of  pure 
LroKl,  or  two  hundred  iiiul  seventy  grains  of  standard  gold ;  and  the  other  gold  coins 
in  the  same  proportion. 

The  standard  for  all  silver  coins  of  the  U.  S.  shall  be  one  thousand  four  hundred 
and  eiirhty-tive  parts  of  pure  silver  and  one  hundred  and  seventy-nine  parts  alloy, 
anci  thn  r!!i»y  shall  be  pure  copper. 

Tl'o  Dollar  shall  contain  tnree  hundred  and  seventy-one  and  one  fourth  {grains 
of  pure  silvtT,  or  of  four  hundred  and  sixteen  grains  of  standard  silver ;  and  the 
oth'.T  silvrr  coins  in  the  same  proportion. 

The  Copper  coin^  arc  to  Iwjjre  copper.  The  Cent  is  to  contain  eleven  pcniiy- 
wci^htR  of  cop|K:r ;  and  the  HlpH^ent  in  proportion. 

The  pro|H)rti<Hial  value  of  cjoM  to  silver  in  all  coins  current  by  law  in  tlie  U.  S 
.slirtll  b"  fiupon  to  one,  or  fifttx'n  pounds. weight  of  pure  silver  shall  be  equal  to  one 
|jouiid  woijrht  of  pure  ^oM. 

All  foins  of  gold  ami  i^ilvor,  issuorl  from  the  Mint  of  the  U.  S.  shall  be  a  lawful 
trnder  in  all  payiiiouts  at  the  preceding  values  when  of  full  weight,  and  if  not  of 
full  woi^riit,  ol"  proix)rtional  valuos. 

*  By  this  wttight  arc  wci;rlip(I  Gold,  Silver,  Jewels,  Electuaries,  and  all  Uquom. 

An  ounce  of  gold  is  divided  iito  :^parts,  called  canits,  and  an  ounce  of  silver. 
mla  iyi  p'lrts,  eullcd  penny wci^'.t;  ;^icreforc,  to  distinguish  fineness  of  metoJat 


TABLES  IN  COMPOUND  ADDTIION. 


4S 


Grains. 

24  =       1  Pennyweight. 
480  «=    20  =     1  Oimce. 
5760  =  240  =  12  =  1  Pound 

4  Ayoirdupois  Weight.* 

16  Drams      -    make  1    Ounce,                            marked  dr. 

16  Ounces        -        -        Pound, 

28  Pounds     -        -        -  Quarter  of  a  hundred  wt. 
4  Quarters     -        -         Hundred  wt.  or  1 12  pounds, 
20  Hundred  wt.   -        -    Ton, 

.      07.. 

Cwt. 
T. 

Drams. 

16  =          1  Ounce. 
256  =     •'  16  =^         1  Pound 

7168-=      448=      28=     1  auarter 
28672=     1792=    112=    4=    1  Hund  wt. 
573440  =  35840  =  2240  =  80  =  20  =  1  Ton. 

5.  Apothecaries'  Weight,  t 


20  Grains        make  one 

3  Scruples 

8  Drams    - 
12  Ounces 

Scruple, 
Dram,   - 
Ounce, 
Pound,     - 

m 

m 

marked 

»                          m 
m 

gr- 

3 

3 

I 
ft 

Grains. 

20  = 
60  = 

1  Scruple. 
3  =     1  Dram. 

1 

480  = 

24  = 

=    8=1  Ounce. 

\ 

5760  = 

288  = 

=  96  =  12  = 

I  Pound. 

such  gold  as  will  abide  the  fim  without  loss,  is  accounted  S4  caialB  fine :  If  it  loee 
*2  carats  in  trial,  it  is  called  22  carats  fine,  &.c. 

A  pound  of  silver  which  loses  notliing  in  trial,  is  12  ounces  fine ;  but,  if  it  loee  3 
penny wei'ghts,  it  is  1 1  oz.  17  pwts.  fine,  &c. 

Alloy  Is  some  base  metal  with  which  gold  or  silver  is  mixed  to  abate  its  fineness ; 
^  carats  of  gold,  and  2  carats  of  copper,  are  esteemed  tho  true  standard  for  gold  coin 
in  England,  the  alloy  bring  one  eleventh  part  of  the  fine  gold :  and  11  oz.  2.  pwts. 
of  fine  silver,  melted  with  18  pwts.  of  copper,  make  the  true  standard  for  silver  coin. 

Note.  175  Troy  ounces,  are  precisely  e<^ua]  to  192  Avoirdupois  ounces,  and 
175  Troy  pounds  are  equal  to  144  Avoirdupois.  1  lb.  Troy  =  5760  grains,  and  1 
lb.  AvoinluiHjis  =  7000  grains. 

*  By  Avoirdupois  are  weighed  all  coarse  and  drossy  goods,  grocerj'  and  chan- 
<IIcry  warPs ;  brea«l,  and  all  metals,  except  gold  and  silver. 

A  barrel  of  pork  weighs  200  lb.  A  barrel  of  beef,  200  lb.  A  quintal  of  fish  1 
d'wt.  Avoirdupois.  12  particular  things  make  one  dozen ;  12  dozen  1  gross,  and 
1 U  dozen  1  great  gross.    20  particular  things  make  l^core, 

lb.  jflfe^^*^^  ^^  ^^°'  ^^^^  \  ^^' 

56  ^BW»orseman's  weight,  )   14 


A  Firkin  of  Foreign  Butter 

Soap 

A  Barrel  of 


.Butcher's  Meat,  8 


A  gallon  of  Train  Oil       7i 
A  Tod  is    -    -    -    -    28 


ran 


94 
Anchovies  30 
Soap  2,56 

Raisins  119  A  Weigh    -    -    -    -    182 

Prunca        1120  A   Sack      -     -    -    -     364 

L«Md      19§C\vt.  Alast    -    -    -    -    •    4368 

t  All  t!ir  weights  now  used  by  Apothecaries,  above  grains,  are  Avoirdupois. 
Tho  A;>o(hrf.^ri;s*  jiound  and  ounte,  and  thi  pliind  and  ounce  Troy  are  the 

onlv  ('.if!iT(  lit  V  ilixidcd  and  subdivided.  ^ 


A  Punch,  of 
A  Fotherof- 


44 


TABLES  IN  OOMPOUMD  ADDITION. 


6.  Cloth  Measure. * 


2  IncheB,  and  one  fourth 
4  Nails,  or  9  Inches 

4  Q^uarters  of  a  yard,  or  36  Inches 

3  Quarters  of  a  yard,  or  27  Inches 

5  Quarters  of  a  yard,  or  45  Inches 

6  Quarters  of  a  yard,  or  54  Inches 

4  Quarters,  1  inch  6i  one  5th,  or 
37  Inches  and  one  Mh 
3  Quarters  and  two  thirds 

Nails,  4  =  1  Quarter. 
16  =  4  =  1  Yard. 
?  12  =  3  =  1  Flemish  Ell. 
20  =  5  =  1  English  Ell. 
24  =  6  =  1  French  Ell. 


make  1  Nail,  marked  in.  na. 
Quarter  of  a  yard,  qr. 
-  .  Yard,  -  -  -  yd. 
Ell  Flemish,  E.  Fl. 
Ell  English,  -  E.  E. 
Ell  French.     .  E.  Fr. 

Ell  Scotch,      E  Sc. 

Spanish  Var. 


7.  Long  MEASVRE.f 

3  Barley  corns        -        make  1 

Inch,                marked  bar.  in. 

12  Inches        .        .        -        . 

Foot,          ...          ft. 

3  Feet, 

Yard,  ....       yd. 

5i  Yards,  or  16|  feet    - 

Rod,  Perch,  or  Pole,            pol 

40  Poles    -        -        -        - 

Furlong,        -        -              fur 

8  Furlongs    -        -        -        - 

Mile,        -        -        -      .  mile 

69|  Statute  miles,  nearly 

S   Degree  of  a                    ^ 
I  great  Circle,                       ^' 

360  Degreed    .... 

i  A  great  Circle, 
(  of  the  Earth. 

Oty  in  Measuring  Distances, 

7i^  Inches            -  make  1  Link. 

25  Links    ...  -          Pole. 

100  Links    .        -        -  -        Chain. 

10  Chains    ...  -        Furlong. 

8  Furlongs    -        -        .  -       Mile. 


Bar.  corns,  3  = 

36  = 

108  = 

694  = 

23760  = 

190080  = 


1  Inch. 

12=      1    Fool. 
36  =      3    =        1  Yard. 
198  =16^=        5i  =       1  Pole. 
7920  =  660   =    220    =    40  =  1  Furlong. 
63360  =5280  =t  1760    =  320  =  8  =  1  M. 


*  All  Scotch  and  Irish  lj|^M  are  bought  by  the  English  or  American  yard, 
which  is  the  same,  and  a^Du^h  linens  by  the  Ell  Flemish ;  but  are  all  Bold  in 
America  by  the  American  yard ;  though  the  Dutch  linens  are  sold  in  England  by 
the  Ell  English,  and  the  Scotch^and  Irish  linens,  as  in  America. 

The  Scc^h  allow  one  Engliw  yard  in  every  score  yards. 

t  The  use  of  Long  Measure  is  to  measure  the  distance  of  places,  or  any  other 
thing,  where  length  is  considered  without  regard  to  breadth. 

Note.  60  geometrical  miles  m*ike  a  degree.  4  inches  a  hand.  5  feet  a  geometrical 
pace.    6  points  make  1  hne,  12  lines  an  inch,  12  inches  a  foot,  and  G  feet  one 


French  toisc  or  Fathom,  eoual  t»  6  feet  4  inches,  8,812,875  lines,  English  measure. 
1  English  foot  equal  to  11  mchcs  3.tl54  lines  French.    6C  feet,  c 


Ounter's  chain.    3  miles  make%  league. 


*  ^  — -  — 

or  4  poles,  make  « 


TilBLES  IN  COMPOUND  ADDITION.  « 

Inches,  7i^  =        1  Link. 

198       =      25  =      1  Pole  or  Perch. 
792       =     100  =      4=1  Chain. 
7920       =  1000  =    40  =  10  =  I  Furlong. 
63360       =  8000  =  320  =  80  =  8  =  1  MUe. 

8.  Time.* 
60  Seconds    -        -        -        -    .        make  1  Minute,  marked  s.  m. 

60  Minutes Hour,        -        -     h. 

24  Hours  ' Daj      -        -         d. 

7  Days  - Week,        -        -    w. 

4  Weeks Month,   -       -      mo. 

13  Months,  1  day  and  6  hours    -         -  Julian  year,  yr. 

Seconds,  60  =  1  Minute. 

3600  =        60  =       1  Hour. 
86400  =     1440  =    24  =     1  Day. 
604800  =  10080  =  168  =    7=1  Week. 
2419200  =  40320  =  672  =  28  =  4  =  1  Month. 
Sec.  Min.         h.  d.    h.     w.  d.  h. 

31557600  =  525960  =  8766  =  365  6  =  52  1  6  =  1  Julian  year.f 

ik,  sec. 
31558154  =  525969  =  8766  =  365  6      9  14  =  1  Period,  year! 
31556937  =  525948  =  8765  =  365  5    48  57  =  Tropical  year.^ 

9.  Motion.  , 

60  Seconds    •        -        <        make  1  Prime  minute,  marked  "  ' 

60  Minutes        -        -        -        -          Degree,    •        -  ° 

30  Degrees Sign,    -        -        -  g, 

,n  e- OCA  J  -^  '       S    The  whole  great  circle 

12  Signs,  or  360  degrees    -        -  J       of  the  Zodiack-l 

Seconds,  60  =  1  Minute. 

3600  =        60  =       1  Degree. 
108000  =     1800  =    30  =     1  Sign. 
1296000  =  21600  =  360  =  12  =  Zodiack. 

*  By  the  Calendar,  the  year  is  divided  in  the  following  manner : 
Thirty  days  hath  September,  April,  June,  and  November  ; 
February  twenty-«ight  alone,  and  all  the  rest  have  thirty-one. 

When  you  can  divide  the  year  of  our  Lord  by  4,  without  any  remainder,  ik  i» 
then  Biiwextile,  or  Leap  Year,  in  which  February  has  29  days. 

t  The  civil  solar  ^ear  of  366  days,  being  short  of  the  true  by  5h.  48m.  48Bec.  oc- 
casioned the  beginning  of  the  year  to  run  forward  through  the  seasons  nearly  1 
day  in  4  ycais.  On  this  account,  Julius  Cesar  ordained  that  one  day  should  be 
added  to  February,  every  fourth  year,  by  causing  the  24th  day  to  be  reckoned 
twice;  and  because  this  24th  day  was  the  sixth,  ^sextilis^  before  the  kalends 
of  March,  there  were  in  this  year,  two  of  these  Mtiles,  which  gave  the  name  of 
Bissextile  to  this  year,  which  being  thus  corrected,  iW  from  thence  called  the  Julian 
year.  t 

t  A  just  and  equal  measure  of  the  year  is  called  the  periodical  year,  as  being 
the  time  of  the  earth's  period  about  the  sun ;  in  departing  from  any  fixed  point  in 
the  heavens,  and  returning  to  the  same  again. 

I  The  several  points  of  the  ecliptick  having  a  retrograde,  or  backward  motion, 
the  equinox  will,  as  it  were,  meet  the  sun ;  by  whioh  mean  the  sun  will  arrive  at 
the  Equinox,  or  first  point  of  Aries,  before  his  revolution  is  completed,  and  tius 
space  of  time  is  called  the  tropical  year. 

II  The  Zodiack  is  a  great  circle  of  the  sphere,  containing  the  12  signs,  through 
which  the  sun  passes. 


TABLES  IN  COMPOUND  ADWTION. 


10.  Land  or  Squarx  Msasurk. 
144  Inches        -       -        -        make  1  Square  foot. 

9  Feet Yard. 

30J  Yards,  or 
272j  Feet 

40  Poles  -  -        -.       -       Rood. 

4  Roods,  or  160  Rods, 
or  4840  yards 
640  Acres      -        -        -        -  Mile. 


Pole. 


Acre. 


Inches,  144= 

1296= 

39204= 

1568160= 

6272640= 


1  Foot. 

9=  1  Yard. 

272J=        30J=  1  Pole. 

10890=       1210=        40=       1  Rood. 
43560=      4840=       160=      4=     1  Acre. 


4014489600=27878400=3097600=102400=2560=640=1  Mile. 

11.  Solid  Measure.* 
1728  Inches  •        -        -        make  1  Foot. 

27  Feet  .....         Yard. 

40  Feet  of  round  Timber,  or  ) 
50  feet  of  hewn  Timber,  S 
128  Solid  Feet,  i.  e.  8  in  length,  4 
in  breadth  and  4  in  height, 


Ton  or  Load. 
Cord  of  Wood. 


2  Pints 
4  Quarts 
10  Gallons     - 
18  Gallons 
31i  Gallons  - 
42  Gallons 
63  Gallons     - 
2  Hogsheads 
2  Pipes 
Gubick  Inches. 
28}  = 
57j  = 
231  = 
9702  = 
14553  = 
19404  = 


12.  Wine  Measure.!  • 
make  1  duart, 
•    Gallon, 

Anchor  of  Brandj, 

-  Runlet, 

Half  a    Hogshead, 

-  Tierce, 
Hogshead, 

'        -    Pipe  or  butt,    - 
Tun, 


marked  pts.  qts. 

-      gal. 

anc. 

run. 

-       ihhd. 

tier. 

hhd. 

P.  or  B. 

Tun. 


1  Pint. 

2  = 
8  = 

336  = 
504  = 
672  = 


29106=  1008  = 


1  Quart. 

4  =      1  Gallon. 
168  =    42  =  1  Tierce. 
252  =    63  =  11=  1  Hogshead. 
336  =    84  =  2  =  1J=  1  Puncheon. 
504  =  126  =  3  =  2  =  li=  1  Pipe. 
58212  =  2016  =  1008  =252  =  6=4=3=2=1  Tun. 

13.  Ale  or  Beer  Measure.} 
2  Pints  •        make  1  duart,    -        -    marked  pis.  qts. 

4  Quarts  -        -        -       Grallon,        -        -        -  gal 

Measure  are  measured  all  things  that  haw  length, 'breadth  and 


•By 

depth. 


t  AU  Brandies,  Spirits,  Perry,  Cider,  Mead,  Vinegar.  Honey  and  Oil,  are 
•sored  by  Wine  Measure :  Honey  is  ooaunonhr  sold  mr  the  pound  Avcnrdttnois. 
t  Bfilk  is  sold  by  the  Beer  quart.  ^^ 


TABLES  IN  COMPOUND  ADDITION. 


«7 


8  Gallons     - 
4^  Gallons 

9  Grallons     - 
2  Firkins 
2  Kilderkins 

1  J  Barrel,  or  54  Gallons 

2  Barrels 

3  Barrels  or  2  Hogsheads 

Beei^. 
Cubick  Inches. 


B 


make    1  Firkin  of  Ale  in  Lond.  m'k'd  A.  fir. 
Firkin  of  Ale  or  Beer. 
Firkin  of  Beer  in  Lond. 
Kilderkin, 
Barrel, 

Hogshead  of  Beer,  - 
Puncheon,^ 
Butt,       -  '     - 


fir. 

kil. 

bar. 
hhd. 
pun. 
butt. 


35i  = 

7(yi  = 

282  = 

2538  = 


1  Pint. 
2=      1 


Q,uart. 


8=      4  = 

72  =    36  = 

5076  =  144  =  72    = 

10152  =  288  =  144  = 

15228  =  432  =  216  = 

20304  =  576  =  288  = 


1  Gallon. 


9=    1  Firkin. 
18  =    2=1  Kilderkin. 
36  =    4  =  2=1  Barrel. 
54  =    6  =  3  =  1J=  1  Hogshead. 
72  =    8  =  4  =  2  =  H=  1  Puncheon. 
30456  =  864  =  432  =  108  =  12  =  6  =  3  =2  =  1 J  =  1  Butt. 

Ale. 

Cubick  Inches. 

354  =       1  Pint. 

70J  =  2  = 
^  282  =  8  = 
2256=  64  = 
4512  =  128  = 


1  Quart. 
4  =    1  Gallon. 
32  =    8  =  1  Firkin. 
64  =  16  =  2  =  1  Kilderkin. 
9024  =  256  =  128  =  32  =  4  =  3  =  1  Barrel 
13536  =  384  =  192  =  48  =  6  =  3  =  1J=  I  Hogshead. 


14.     Dry  Measure.* 


2  Pints 
2  Cluarts 
2  Pottles 
2  Gallons 
4  Pecks 
2  Bushels 
2  Strikes 
2  Cooms 

4  Quarten 
4^  Q^uarters 

5  Quarters 
2  Wejrs 


make  1  duart,  marked  pts.  qts. 


Pottle, 
Gallon,    - 
Peck, 
Bushel,    - 
Strike, 
Coom, 
Quarter, 
Chaldron, 


pot 
gal 

Pk. 
bu. 

str. 

CO. 

V- 
ch. 


Chaldron  in  London. 
Wej,        -        -    wej. 
Last,    -  last. 


A  barrel  of  Mackaiel,  and  other  barrelled  fish,  by  law  in  Maflaachosetti,  ia  to 
contun  not  leas  than  30  gallons ;  in  Connecticat  and  New- York  the  Shad  and  Sal- 
mon Barrel  must  contain  200  lb. 

In  England,  a  barrel' of  Salmon  or  £els  is  42  gallons,  and  a  barrel  of  Herrings 
33  gallons.  The  gallon,  appointed  to  be  used  for  measuring  all  kinds  of  Liquors, 
in  ueland,  is  two  hundred  and  seventeen  cubick  inches,  andnx  tenths. 

*  This  measure  b  applied  to  all  dxy  goods,  as  Com,  Seed,  Fruit,  Roots,  Sah, 
Sand,  Ousters,  and  CoaJs. 

A  Winchester  buaheJ,  is  18|  inches  diameter,  and  8  iachss  deep. 


48  COMPOUND  ADDITION. 

Cnfaiek  Indwi. 
268f  =      1  Gallon  . 
537*  =2=1  Peck. 
2150f  =      8  =      4=1  Bushel. 
430(>f  =    16  =      8=2=1  Strike. 
8601f  =32=    16  =4=2=1  Coom. 
17203*  =64  =32  =8=4=2=1  Quarter. 
86016    =  320  =  160  =  40  =  20  =  10  =    5=1  Wey. 
172032    =  640  =  320  =  80  =  40  =  20  =  10  =  2  =  1  Last. 


COMPOUND  ADDITION 

Is  the  adding  of  several  numbers  together,  having  different  de- 
nominations as  Pounds,  Shillings,  Pence,  &c.  Tons,  Hundreds^ 
Quarters,  ^c. 

Rule.* 

I.  Place  the  numbers  so  that  those  of  the  same  denomination 
may  stand  directly  under  each  other. 

II.  Add  the  first  column  or  denomination  together  as  in  whole 
numbers ;  then  divide  the  sum  by  as  many  of  the  same  denomina- 
tion as  make  one  of  the  next  greater,  setting  down  the  remainder 
under  the  column  added,  and  carry  the  quotient  to  the  next  supe- 
riour  denomination,  continuing  the  same  to  the  last,  which  add  as 
in  simple  addition. 

exaxples. 

1.  Fedebal  Money. 


]. 

2. 

3. 

E.  D. 

d.  c  m. 

D.  c.  m. 

D. 

a 

m 

7  3 

8  9  5 

49  18  7 

375 

2 

1  2  5 

25  32  1 

29 

18 

9  0 

0  5 

93  7  5 

7 

12 

5 

3 

6  2  5 

13  25 

199 

18 

7 

7  1 

4  0  8 

97  2 

30  01 

24   1 

1  0  3 

2.  En 

oLisH  Money. 

1. 

2. 

a 

4. 

£ 

8.     (L 

C  8.     d.  qr. 

£.  8,    d. 

qr. 

£. 

«.  dL  qr. 

9 

16  10 

47  17  6  2 

847  11  11 

2 

915 

10  10  2 

7 

10  9 

3  9  10  3 

491  19  6 

1 

64 

8  9  1 

0 

18  6 

75  13  9  1 

59  6  10  0 

5 

16  11  3 

5 

11  11 

4  11  11  0 

747  16  1 

2 

419 

2  10  2 

6 

0  8 

0  16  8  2 

849  12  11 

3 

491 

19  11  3 

5 

9  10 

17  6  2  1 

741  17  8  2 

762 

17  6  1 

35 

8  6 

^m                            m 

^  The  iMaon  of  thk  rale  ii  evident  from  whtt  hae  been  Mid  in  Simple  Ad- 


Imnn,  propeiiri  m  the  ecafe  of  denominetioiis ;  and  ttiii  n»ionihg^l  hold  good 
thoMilitian  01  eonpound  nombeie,  of  anydenorainataon  whatem. 


CJOMPOUiND  ADDITION.  4: 

As  the  denominations  of  Federal  Money  increase  liko  whol« 
numbers,  in  a  ten  fold  ratio,  the  operation  is  the  same  as  in  whole 
numbers.  Bat  in  denominations  which  do  not  increase  in  the  sani^ 
manner,  the  operations  are  somewhat  different.  Thus,  in  Ex.  I  of 
English  Money,  I  find  the  sum  of  the  pence  to  be  54.  Now  54  pence 
are  4  shillings  and  6  pence;  therefore,  I  set  down  G  imder  the  pern'c 
and  carry  4  to  the  shillin«rs,  which  I  then  find  to  be  6S.  Bm  f.S 
shillings  are  3  pounds  and  8  shilUngs.  I  set  down  the  8  under  ihe 
shillings,  and  carry  3  to  the  pounds,  and  the  sum  of  the  pounds  is 
35,  which  I  set  down.  The  sum  of  the  whole  is  then  35  pounds,  b 
shillings  and  6  pence.  The  process  is  similar  in  each  Example.  In 
all  sums  of  different  denominations,  the  student  should  be  careful  to 
find  the  numbers  by  which  the  denominations  in  the  Table  increase 
for  by  them  he  is  to  carry  from  one  denomination  to  another. 

3.  Trov  Weight. 

1.  2.  3. 

lb.    oz.  pwt,  gr.  lb,    oz.  pwt.  gr,  lb,    oz.  pwt.  gr 

767  10  17  22  649  11  19  20  869     9   15  20 

39     6    9  17  32  9  6     5  437  10  17  22 

417  11   16  18  841  10  11   19  640  11    6     0 

935    9  17  19  473  9  17  23  738    9  12  18 

478  10  17  22  764  11  8    9  49     0  16  17 

387    9  16  15  165  6  10  19  584  10    0    9 

3027  11   16  17 


In  the  1st  Ex.  I  find  the  sum  of  the  grains  to  be  1 13.  Now  1 13 
grs.  are  4  pwts.  and  IT  grs.  because  24  is  contained  in  1 13,  four  times, 
and  17  is  the  remainder.  Then  I  set  down  17  under  the  grs.  and 
carry  4  to  the  pwts.  and  their  sum  is  96.  Now  96  pwts.  are  4  oz. 
and  16  pwts.  for  20  pwta  make  1  oz ;  therefore  I  set  down  16  under 
the  pwts.  and  carry  4  to  the  ounces,  which  makes  their  sum  59. 
But  59  oz.  are  4  lbs.  and  1 1  oz.  because  12  oz.  make  a  lb.;  therefore 
I  set  down  1 1  oz.  and  carry  4  to  the  lbs.  which  makes  their  sum  3027 
The  answer,  then  is  3027  lbs.  11  oz.   16  pwts.  and  17  grs. 

4.  Avoirdupois  Weight. 

1.  2  3.  4. 

16.  QM,  dr.  Owt,  qrt,  lb,         T.  Cwt,  qra,  lb.  T.  Cwt.  gn.  lb.  ox.  dr 

19  13  12    17  3  19    59  13  2  17    91  17  2  25  13  15 

21  9  6     18  1  27     6  17  1  21     19  9  0  17  10  12 
4  15  15     9  2  9    45  11  3  25     14  13  2  0  9  11 

22  10  5     14  3  16    57  16  2  19    47  11  3  19  14  0 
18  13  12    12  0  6    75  17  3  17    69  0  1  0  0  12 

6  II  10    15  2  0     6  19  0  26    77  19  3  27  15  11 

94  10  12 


W  COMPOUNI>  ADDITION. 

5.  Apothecaries'  Weight. 


1. 

2. 

3. 

4.. 

1  9  8^ 

J  5  3  ^. 

Bi 

§5  3^''. 

lb 

I  h^gr. 

9  1  17 

10  7  2  19 

12 

11  6  1  15 

5 

9  3  2  13 

3  2  19 

6  3  0  12 

4 

9  1  0  12 

4 

8  6  0  19 

6  1  17 

7  6  1  17 

91 

10  7  2  16 

9 

10  5  2  12 

40  6 

9  6  2  12 

4 

8  1  2  19 

6 

6  6  1  17 

5  2  12 

6  1  0  16 

6 

0  0  I  10 

8 

9  4  0  0 

8  1  10 

9  3  2  18 

4 

9  2  1  0 

7 

1  0  1  17 

33  2     1 


G.  Cloth  JVIkabuke. 

I.  2.  3.  4. 

Yd.  qr.  n.  E.E.  qr.  n..  K.M.  qr.  n.  E.I'V.  qr.  n. 

76  2  3  91   3  2  75  2  1  49  3  3 

3  3   1  49  4  3  7  13  19  5  2 

42  3  3  6  2  3  84  0  2  24  2  1 

57  2  2  84  4   1  76  2  3  67  4  3 

16  3  3  7  0  0  48  2  2  48  2.2 

49  2  2  61  2  I  9  2  3  6  3  3 


5. 

Ydt.  qr. 

n 

914  2 

3 

49  2 

1 

561  3 

0 

84  0 

2 

549  3 

1 

617  1 

3 

7.  Long  Me  as  use. 

I.            2.  3.                4.  5. 

n.in.bar.  Yd.Jl.in.  Pol.  Jt.   in.MUJur.jxU.  Deff.mi.fur.pol.  fl,  in,  be. 

9   112       7  2  11"  12  11    to     9  7  36  759  66  6  29  15  10  2 

6  9   1       4   16  9  10     9     7  3   19  317  39  1  36  11  6  1 

7  0  2  6  0  10  8  12  11  4  I  24  497  63  7  24  9  8  1 
K  10  0  7  2  9  7  15  6  6  5  12  562  17  0  11  13  11  0 
9  6  2  8  110  4  14  9  4  6  9  ^4  48  5  17  9  4  2 
7  10  2   9  2  11  5  1111  5  1  10  764  52  4  19  15  11  1 


8.  Time. 


I. 

3. 

4.  . 

W.  d.  h.     m      ». 

.Vo.  d. 

A,  tn.       y,  wi. 

d. 

y.  mo,  ID.  d.  A.  m.  t. 

:i  6  22  57  42 

5  24 

10  43   19  10 

17 

57 

11  3  6  23  29  56 

I  5  19  ni  "i^ 

4  27 

21  35    7  9 

27 

4 

8  1  1  19  45  38 

i:  3  17  9  15 

9  18 

0  12    4  8 

16 

29 

9  2  3  17  18  19 

3  0  9  17  53 

4  19 

23  19    I  11 

14 

46 

10  2  5  11  50  13 

I  1  16  19  10 

8  11 

12  13   17  6 

9 

19 

9  2  1  16  18  17 

2  2  20  5:;  4S 

9  19 

o  29   12  5 

20 

45 

9  3  5  18  17  59 

9  MoTio.i 

1. 

2. 

3. 

17^  5V  48' 

25°  49'  51" 

9i  29°  35'  6r 

1  37  51 

5  21  36 

10   0  18  31 

ZJ     19  45 

19  47  18 

4  17  13  42 

19  19  37 

25  25  39 

6  19  50  0 

COMPOUND  ADDITION.  51 

to.  Land  or  SavASE  Mkasuke. 


1 

% 

3. 

PoLfBet    in. 

Yda.Jt.   in. 

Act.  rood.  pol.    feei.  in. 

36  179  137 

28  7  119 

756  3  37  245   VZH 

10  248  119 

9  3     75 

29   1  28     93     4:'^ 

12    96     75 

29  6  120 

516  3  31   128  119 

18  110  122 

4  8     12 

37  1   19  218     20 

9  269     24 

9  1   119 

61  0    0    92  10:i 

25  221    143 

8  3     43 

191   1  25  129  130 

11.  Solid  Mbasvbx. 

1. 

9. 

3. 

Ton,,  feet.        in. 

YUt.  fset.       tn. 

Cord.   Jeei.        in. 

29  36       1229 

75    22     1412 

37  119   10)5 

12  19          64 

9    26       195 

9  110     159 

18  11         917 

3     19     1091 

48  127  1017 

19     8       1001 

28     15     1110 

8  111     \)ryG 

5    0        523 

.49    24      218 

21       9       27 

17  39       1119 

4 

18     17     1225 

9    28  1091 

12.  Wins  Msasubs. 

1. 

fi. 

3. 

Tkr.gal.  9to.  fU. 

Bhd.  gal.  qU.  pU. 

Tbfk  hhd.  gai.  ijt». 

37     36     3      1 

51     58      1      1 

37     2     37     2 

9     17    2     1 

27    39    3    0 

19     1     59     1 

35     28    9     0 

9     18    0     1 

28    2      0    0 

3*>     19     1     1 

0      9    2     1 

19    0     47     1 

9      0    3     1 

16    24     1     1 

37     1     17    3 

12     40     1     1 

5      0     3     0 

14    2    48    '> 

13.  Alb  and  Beer  Meabubb. 

1. 

9. 

3. 

A.  B,  Jlr.  gal. 

B.  B.  JLr.  gal. 

Bhd.  Oal.    qU. 

49    3    7 

29     1     8 

379     53     3 

26    2    3 

19    3    5 

19      0     1 

9    0    4 

16    0    3 

121     37    2 

17    3    0 

9     1     8 

467     19     1  ' 

27     1     6 

14    2    0 

561     16    0 

19    3    7 

17     1     5 

75      0    2 

14.  Dry  MEAsuBa 

1. 

&. 

a.        ^ 

Qr«.    6tt.    p.    ^ 

Bum.    p.    qtt.  pi$. 

Ch,     bu.    p.  gtf 

64     7     3     7 

37    2    5     1 

37    27     3     7 

9    4     15 

19    3    7     1 

6     29     1     5 

19     6    2     1 

16    2    0    0 

15     30    0    0 

4    0    2    0 

5     16     1 

4     11     3     0 

17    3    0    6 

9    0    3    0 

5      0     10 

9    5    3.4 

19    3    0     1 

2      0    2     1 

52 


COMPOUND  SUBTRACTION. 


COMPOUND   SUBTRACTION 

Teaches  to  fmd  tiie  difTercnce,  inequality,  or  excesiiw  between 
any  two  sums  of  divers  denominations. 

Place  those  numbers  under  each  other,  which  are  of  the  same 
clonoiiiiiiation,  the  less  being  below  the  greater;  begin  with  the 
least  denomination,  and,  if  it  exceed  the  figure  over  it^  add  as  ma- 
ny units  as  make  one  of  the  next  greater;  subtract  it  therefroto; 
and  to  the  difference  add  the  upper  figure,  remembering,  alwaj's, 
to  add  one  to  the  next  superior  denomination,  for  that  which  you 
;ulJf*d  before,  ^ 

Examples. 

1.  FeOKBAL.  JVlONEY. 


$     c.    m.            £ 
From  39    15    5              21 
Take  28    17    2              IC 

Diff.    10   98    3 

I     8 

)    7 

c.  m. 
1     2 
5 

8 

100 

48 

c.    m. 

87     5 

$        c. 

Borrowed  100 
Paid            29      18 

Ki'iiiuins  to  pay 

m. 

• 

5 
5 

0 

0    ] 

• 

Lent  200 
Received  145 

Due  to  me 

c. 
50 

•        c 

Horrowed          3000 

Paid      r      195 

at      J     1115     49 
several  1      247     37 
times,     t     995     12 

Paid  in  all  2552    99 

Lent 
Rec»d 

several 
times 

Rec'd  in  i 

• 
7159 

'     245 
3112 
2000 

.  1092 

dl 

c.  m. 
12     8 

37     5 

15     7 

92     0 

Remains  to  pay    447    01 

-temains  du 
Money. 

Lee 

Receiver 

Due  to  m< 

le 

2.  £nc 
1. 
£    &     d.     ( 
Borrowed  349  15    6 
^               Paid     195  11     8 

Rem,  to  pay  154     3    10 

»LI8H 

qr. 

I 
1 

0 

2. 

£      s.     d.    qr 
11791     9      8      1 
1  197  16      4      2 

Proof 

*  The  Kftson  of  this  Rule  will  reatUly  appear,  from  what  was  aaid  m  Simple 
SaUzacUon ;  fiir  the  adding  depends  upon  the  aanie  principle,  and  is  only  ilifiaant, 
as  the  nuuibom  to  be  subtxmetea  are  of  difierent  denominations. 


ooMPoinm  8UfiTRAcn(»f.  ss 

In  the  l8t  Ex.  of  English  Money,  I  toke  1  qr.  from  1  qr.  and  set 
down  0,  the  remainder.  Because  I  cannot  take  eight  from  6  pence. 
I  add  to  6,  12  pence  which  make  a  shilling,  and  from  18  take  8,  and 
set  down  10,  the  difference.  As  I  added  12  pence  =  1  shilling  to 
the  upper  pence,  I  now  carry  1  shilling  to  the  lower  shillings,  and 
take  12  from  15,  and  set  down  3,  the  remainder.  The  rest  of  the 
process  is  evident.  It  is  obvious  that  a  similar  course  must  be  pur- 
sued in  the  Examples  under  the  several  weights  and  measurea 

3.  Troy  Weigjit. 

1.  2.  3. 

lb.   oz.  pwt    dr.  lb.  oz.  pwt.  gr.  lb.  oz.  pwt.  gr. 

Bought  749     5     13     16  189     8     12     10  543     3    9     13 

Sold        96    9     19     13  148     4     16     19  179     1   16     18 

Rem.  652    7     14    03 


4.  AvoiBDUPois  Weight. 
1.  2.  3.  4- 

Ib.  oz,  dr.  C.  qr.  lb.  T.  cwt.  qr.  lb.  T.  cwt.  qr.  lb.  oz.  dr. 
Bought  7  9  12  •  8  2  13  5  13  1  12  9  11  3  17  5  12 
Sold       3   12     9       4    1   15       1    12   2    17      3    12    1    19  10    9 

Rem.  3  13      3 


5.  Apothecaries'  Weight. 


1. 

lb      $        3 
71     9      3 
37     8      4 

3 

1. 

1 

2. 
gr.        ft     5    3      s    gr. 

13       65     10   6     2      10 
16       31       8   4     2       9 

ft 
84 
65 

3. 
5*3      3    gr. 

11      11 
9     3      1       17 

M    {)      6 

2 

17 

I. 
Yds.  qr.  n. 
25       1     2 
19       1      3 

6.  Cloth  Measure. 
2.                            3. 
E.  E.  qr.  n.          E.  Fl.  qr. 
467      3     1             765      I 
291      3    2            149      2 

n. 
3 
1 

4. 
E.  Fr.  qr.  n. 
549      4    2 
197      4     3 

'     15       3      3 

Pol, 
21 
9 

1. 
Yds.  ft.  in, 
.     28  2  10 
17  2  11 

7.  Long  Measure. 
2.                    3. 
.  ft.  in.     Mil.  fur.  pol.     Deg. 
119        76    3    11         38 
13  8        27    3    21         19 

4. 
m.  fur.  p.  yds.  ft.  in.  bar. 
41  3  29  2    1    7    2 
35  5  31   3    1    9    1 

10  2  11 

1. 
Mo.  d.  h.  m. 
6  17  13  27 
I  2i   16  41 

s. 
19 
35 

8.  Time. 
2.                 3. 
Mo.  w.  d.  h.     Y.  mo.  d. 
9    2  5  15      7    3  13 
4    3  5  15      4     2  19 

Y,  mo. 
48  9 
19  9 

4. 
v^.  d.  h.  m.    8. 

2  5  19  27  31 

3  4  20  19  49 

4  25  20  45  44 


6» 


64  mOBLEMtS. 

9.    MOTIOH. 

I  2  3. 

79°  21'    31'  66    l|o     12'    48"  4s  19°    41'    22" 

41     41     52  3      8      39    29  1     22       19     45 


10.  Land  or  Square  Measure. 

1.  2.                                     3. 

A.    R.    Pol.  A.    R.    Pol.             A.    R.    Pol.      ft.       in. 

29     1     10  >9     2     17            56    3     19     27     110 

24     1     25  17     1     36            29    0    21    210     129 


in. 
1100 
1296 

1. 

Tona.    ft. 
49      19 
38     36 

11.  Solid  Measure. 

2. 
Ydg.     ft.       in. 
79     11      917 
17     25    1095 

Cords. 
349 
192 

3. 

ft.        in. 
97    1250 
127    1349 

1. 
Hhd.  gal.  qtfl.  ptfl. 
79    21     2     1 
.38   61     3     1 

12.  Wine  Measure. 

2.                     3. 

Tier.  gal.  qts.        Hhd.  gal.  qts. 
19     17     1         375    41    2 
12    29     2         197    ^6    3 

4. 
Tim.  hhd.  gaL 
532     1     19 
197     1    47 

13.  Ale  and  Beer  Measure. 

I.  2.                             3. 

A.B.  fix.  gaJ.  qU.  B.B.  fir.  gal.  qta.  pts.            Hhds.  gal.  qts. 

39     1     2     1  21     3     5     2     0            769     17     1 

24     3     6    2  19     1     7     2     1             391     42     3 


H.  Dr.y  Measure. 

1.                           2.  3. 

Q.U.  bu.  pk.  qtii.            Bu.  pk.  qU.  pts.  Chal.    bu.  pk.  qts. 

56     2     2     1           91     1     3     2  39     t2    2     1 

39     3     1     2           29     2     1     I  24     25     3     2 


PROBLEMS, 

KI.?rLTING   FROM   A  COMPARISON   OP  TUE  PRECEDINO  RULES. 

Prod.  1  Having  ilie  sum  of  two  rmnibers,  and  one  of  ihem 
given,  to  rtnd  the  other. 

Rnh.  Subtract  the  j^ivrn  number  from  the  given  sum,  and  the  re- 
maindcr  will  be  the  numbpr  required. 


PROBLEM&  85 

Let  288  be  the  sum  of  two  num-        From  288  the  Saoo, 
bers ;  one  of  which  is  1 1 5,  the  other        Take  1 1 5  the  giyen  number. 
is  required  ?  Rem.l73"  the  other. 

Prob.  2.  Having  the  greater  of  two  numbers,  and  the  di&r- 
ence  between  that  and  the  less  given,  to  find  the  less. 

Rule.    Subtract  the  one  from  the  other. 

Let  the  greater  number  be  325,  and    From  325  the  greater, 
the  difference  between  that  and  the    Take  198  the  difference, 
other,  198      What  is  the  other  ?  Rem.  'W  the  less. 

pROB.  3.  Having  the  least  of  two  numbers  given,  and  the  dif- 
ference between  that  and  a  greater,  to  find  the  greater. 

Rule.     Add  them  together. 

p.         ^      127  the  less  number, 
uiven    ^      198  the  difference. 

Sum    325  the  greater  number  required. 

Prob.  4.  Having  the  sum  and  difference  of  two  numbers  given, 
to  find  those  numbers. 

Rule.  To  half  the  sum  add  half  the  difference,  and  the  sum  is 
the  greater,  and  from  half  the  sum  take  half  the  difference,  and  the 
remainder  is  the  leas.  Or,  from  the  sum  take  the  difference,  and 
half  the  remainder  is  the  least :  to  the  least  add  the  given  differ- 
ence, and  the  sum  is  the  greatest.  i 

What  are  those  two  numbers,  whose  sum  is  48,  and  difference  14? 
2)iS        2)14  244-7=31  the  greater,  and  24—7=17  the  less. 

isum=24i  diff=7  Or  48— 14-*-2=17,  &  17+14=3  . 

This  rule  is  obvious  on  considering  any  example  in  the  following 
manner.     Thus,  let  the  two  numbers  be  32  and  46 ;  their  sum  is 

46+32,  and  their  difference  is  46—32.     Now  46+32+2+46 — 32 

v>=46+32+"4(V-:J2"-^-2=46+46-^2=46,     the    greater.  And 

46+32H-2— 46+3-2-*-2  =  46+32—46+32-^2  =  32+32+2  =  32,  the 
less.  For,  in  the  first  case,  the  32  to  be  subtracted  from  32,  leaves 
nothing ;  and,  in  the  latter,  the  46  is  balanced  by  the  other  46,  and 

you  have  only  32+32+2=32. 

7'he  preceding  and  following  problems  are  evident  from  the  rules 
of  Addition  and  Subtraction,  Multiplication  and  Divisioa 

Prob.  5.  Having  the  product  of  two  numbers,  and  one  of  them 
given,  to  find  the  other. 

Rule.  Divide  the  product  by  the  given  number,  and  the  quotient 
will  be  the  number  required. 

Let  the  product  of  two  numbers  be  288  8)288 

and  one  of  them  8 ;  I  demand  the  other  ?        AnnoeTf  36 

Prob.  6.     Having  the  dividend  and  quotient,  to  find  the  divisor, 

Rule.     Divide  the  dividend  by  the  quotient. 

Cob.  Hence  we  get  another  method  of  proving  Division. 


«i.  monuEwa 


GWen       -MStheW'iA^d. 


(     36  the  Quotient. 
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Required  the  Diviaor. 

F^OB.  7.  Having  the  Divisor  and  Quotient  given,  to  find  the 
Dividend. 

Rule,    Multiply  them  together, 
p,.  (      8  the  Divisor.  36 

^*^®"       I    36  the  Quotient.  8 

Required  the  Dividend.  

288  the  Dividend. 

By  a  due  consideration  and  application  of  these  Problems  only, 
mftny  questions  (of  which  kind  are  some  of  the  following)  may  be 
resolved  in  a  short  and  elegant  manner,  although  some  of  them  are 
generally  supposed  to  belong  to  higher  rules. 

APPLICATION  OF  THE  PRECEDING  RULES. 

1.  The  least  of  two  numbers  is  19418,  and  the  difference  between 
them  is  2384 :  What  is  the  greater,  and  sum  of  both  ? 

19418-1-2384=21802  greater,  and  19418+21802=41220  sum. 

2.  Suppose  a  man  born  in  the  year  1743 ;  when  will  he  be  77 
years  of  age?  1743+77=1820  Answer. 

3.  What  number  is  that,  whicli,  being  added  to  19418,  will  make 
21802?  2384  Ans. 

4.  Gen.  Washington  was  born  in  1732 ;  what  was  his  age  in 
1799?  67  Ans. 

5.  America  was  discovered  by  Columbus  in  1492  and  its  inde- 
pendence declared  in  1776 :  How  many  years  elapsed  between  those 
two  eras  ?  284  Ans. 

G.    The  Massacre  at  Boston,  by  the  British  troops,  happened 
March  5th,  1770,  and  the  Battle  at  Lexington,  April  19ih,  1775 
How  long  between  ? 

April  19th,  1775— March  5th,  1770=5  y.  1  m.  14  d.  Ans. 

7.  Gen.  Burgoyue  and  his  army  were  captured  October  1 7th, 
1777,  and  Earl  Corn wallis  and  his  army,  October  19th,  1781 :  What 
space  of  time  between  ?  4  years  and  2  days.   Ans, 

8.  The  war  between  America  and  England  commenced  April 
19th,  1775,  and  a  general  peace  took  place  January  20th,  1783 : 
How  long  did  the  war  continue  ?  7  y.  9  m.  1  d.  Ans. 

9.  A,  B,  C  and  D  purchased  a  quantity  of  goods  in  partnership; 
A  paid  £  12  10.9.  a  dollar*  and  a  crownf  piece ;  B,  35^.  C,  29s.  \0d. 
and  D,  79i. :  What  did  the  goods  cost?  Ans.  £  16  14  1. 

10.  A  man  borrowed,  at  ditercnt  times,  these  several  sums,  viz. 
£29  55.  £18  175.  6^/.  £45  125.  £98,  3  dollars,  one  crown  piece 
and  a    half:  Pray  how  mu(^h  was  he  in  debt?    Ans.  £  193  2  6. 

11.  There  are  four  numbers;  the  first  317,  the  second  912,  the 
third  1229,  and  the  fourth  as  much  as  the  other  three,  abating  97  : 
What  is  the  sum  of  them  all?'  Ans.  4819. 

12.  Bought  a  quantity  of  goods  for  £  125  lOs,  paid  for  truckage 

•  6*,  t  6f.  8A 
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45«.  for  freight  79;.  6d,  for  duties  35s.  lOd.  and  mj  expenoM  wtte 
53s.  9<i :  What  did  the  goods  stand  me  in?  Ans.  £136  4  1. 

13.  A  Gentleman  left  his  son  £1725  more  than  his  daughter, 
whose  fortune  was  15  thousand,  15  hundred  and  15  pounds:  What 
was  the  son's  portion,  and  what  did  the  whole  estate  amount  to  ? 

Ans.  The  son's  fortune,  £  18240,  and  the  whole  estate  £  34755. 

14.  A  merchant  had  6  debtors,  who  together  owed  him  £  2917 
10  J.  (5rf.  A.  B,  C.  D  and  E,  owed  him  £  1675  13.^.  9d.  of  it:  What 
was  Ps  debt?  Ans.  £  1241   16  9. 

15.  What  is  the  difference  between  £1309  75.  id.  and  the  amount 
of  £  315  135.  id.  and  £571  45.  Sd.1  Ans.  £392  9  1 

16.  A  merchant,  at  his  first  engaging  in  trade,  owed  £937  \5r 
he  had  in  cash  £1755  35.  6d.  in  goods  £459  125.  3^.  in  good  debts 
£197  165.  and  he  cleared  the  first  year  £249  195.  \0d.  What  was 
the  neat  balance  at  the  year's  end?  Ans.  £1724  16  7. 

17.  What  sum  of  money  must  be  divided  between  12  men,  so  as 
that  each  may  receive  £155  ?  £  1860  Ans. 

18.  What  number  must  I  multiplvby  9,  that  the  product  mavbe 
075  ?  '  75  Ans. ' 

19.  A  privateer  of  175  men  took  a  prize,  which  amounted  to  £  59 
per  man,  beside  the  owner's  half:  What  was  the  value  of  the  prize? 

£  20650  Ans. 

20.  What  is  the  difference  between  thrice  five,  and  thirty,  and 
thrice  thirty  five  ?  60  Ans. 

21.  The  sum  of  two  numbers  is  750;  the  less  248:  What  is  thf  ir 
difference  and  product?  diff.  254,    124496  product. 

22.  What  is  the  difference  between  six  dozen  dozen,  and  half  a 
dozen  dozen ;  and  what  is  their  product,  and  the  quotient  of  the 
greater  by  the  less? 

Ans.  792  difference,  62208  product,  and  12  quotient. 

23.  There  are  two  numbers :  the  greater  of  them  is  25  times  78, 
and  their  difference  is  9  times  15;  their  sum  and  product  are  required. 

Ans.  1950  the  greater,  18 15  the  less.  3765  the  sum,  and  3539250 
the  product. 

24.  A  merchant  began  trade  with  £  25327  ;  for  six  years  togeth- 
er, he  cleared  £  1253  per  annum ;  the  next  5  years,  he  cleared  £  1729 
per  annum;  but,  the  last  4  years,  had  the  misfortune  to  lose  £3019 
per  annum:   What  was  he  worth  at  the  15  years'  end  ? 

Ans.  £29414. 

25.  [f  a  man  spends  £  192  in  a  year:  What  is  that  per  calendar 
month  ?  £  16  Ans. 

26.  If  the  Federal  Debt,  which  is  42  million  dollars,  be  equally 
divided  between  the  13  States :  What  will  be  the  share  of  each? 

Ans.  32307693^  dollars. 

27.  If  9000  men  ?narch  in  a  column  of  750  deep :  How  many 
march  abreast^  12  Ans. 

28.  What  number,  deducted  from  the  32dpartof  3072,  will  leave 
t  he  96th  part  of  the  same  ?  64  Ans. 

29.  What  number  is  that,  which,  multiplied  by  3589,  will  pro- 
duce 92050672  ?  25648  Aw. 
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the  quotient  arising  from  the  division  of  tw6  num* 
179,  the  divisar  37625 :  What  is  the  dividend,  if  the 
ime  out  9357  ?  202394232  Aiu. 

h  is  a  certain  number,  which  being  divided  by  7,  the 
luhing  multiplied  by  3,  that  product  divided  by  5,  from 
fnt  20  being  subtracted,  and  30  added  to  the  remainder, 
the  half  sum  shall  make  35 :  Can  you  tell  me  the  number? 

700  Ans. 

32.  A  sheep-fold  was  robbed  three  nights  successively ,'  the  first 
night,  half  the  sheep  were  stolen,  and  half  a  sheep  more;  the 
second  half  the  remainder  were  lost,  and  half  a  sheep  more ;  the 
last  night  they  took  half  what  were  left  and  half  a  sheep  more ; 
by  which  time  they  were  reduced  to  30 :  How  many  were  there 
at  first? 

Begin  with  30,  and,  reckoning  back  from  the  last  night  to  the 
first,  you  will  find  that  31  were  stolen  the  3d  night,  62  the  2d,  and 
124  the  first.  Ans.  247. 

33.  Two  boys,  A  and  B,  had  850  chesnuts  between  them ;  but 
A  had  150  more  than  B :  How  many  had  each? 

850-1-2=425  half  sum,  and  150-i-2=75  half  diff.;   then  425+75 
=500  A*s,  and  425—75=350  B^s. 

34.  What  number  added  to  the  27th  part  of  6615,  will  make  570  ? 

325  Am. 
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Tk AGUES  to  bring  numbers  of  one  denomination  to  others  of 
different  denominations,  retaining  the  same  value. 
It  is  of  two  sorts,  viz.  Descending  and  Ascending. 

REDUCTION  DESCENDING. 

Teaches  to  change  numbers  from  a  higher  to  a  lower  denomi- 
nation..    It  is  performed  by  multiplication. 

Rule.* 

Multiply  the  highest  denomination  given,  by  so  many  of  the 
next  less  as  make  one  of  that  greater,  and  thus  continue  until  you 
have  brought  it  down  as  low  as  your  question  requires. 

pBoor.  Change  the  order  of  the  question,  and  divide  your  last 
product  by  the  last  multiplier,  and  so  on. 

Note.  From  this  rule  and  Case  VI.  of  Simple  Multiplication,  it 
appears,  that  Federal  Money  is  reduced  from  higher  to  lower  deno- 
minations by  annexing  as  many  ciphers  as  there  are  places  from 

*  The  reason  of  this  Rule  is  exceedingly  obvious ;  for  pounds  are  brought  into 
shillings  by  multiplying  them  by  20 ;  shillings  into  pence  by  multiplying  Uiem  b^ 
12}  and  pence  into  farUiings  by  multiplying  them  by  4 ;  and  the  contrary  bv  di- 
▼iaon;  and  this  will  be  true  in  the  reduction  of  numbers  consisting  of  any  aeno- 
mination  whatever.  The  rule  for  Reduction  ascending  is  simply  the  lerene  of  this, 
And  equally  evident 
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the  denomination  given,  to  that  required ;  or,  if  the  given  eum  be  , 
of  difi^ent  denominations,  by  annexing  the  several  figures  of  all  the  • 
denominations  in  their  order,  and  continuing  with  ciphers,  (if  neces^ 
saxjj)  to  the  denomination  required ;  or,  what  amounts  to  the  samd 
thing,  by  reading  the  whole  number  from  the  left  to  the  required 
denomination,  as  one  number  in  the  required  denomination. 

Examples. 

1.  In  3  eagles  2  dollars,  how  many  mills?         Ans.  32000  m. 

2.  In  91  dollars  75  cents,  how  many  cents?  Ans.  9175  c. 

3.  In  50  eagles,  how  many  dollars?  Ans.  600  D. 

4.  In  44  dollars,  1  cent,  4  mills,  how  many  rnill^? 

5.  In  9  dollars,  31  cents,  7  mills,  how  many  mills? 

6.  How  many  cents  in  39  dollars  5  cents? 

7.  In  28  dollars  17  cents,  5  mills,  how  many  mills? 

8.  In  £27  15*.  9.d  2qrs.  how  many  farthings? 

£     5.     d.     qr. 
27    11    9      2 
multiplied  by  20=shillings  in  a  pound. 

55i5=shillings, 
by      I2=petiee  in  a  shilling. 

6&59=pence. 
by       A=farlMngs  in  a  penny. 


Ans.      =26678  farthings. 

Note.     In  multiplying  by  20,  I  added  in  the  15&  by  12,  the  9d. 
and  by  4,  the  2qrs,  which  must  always  be  done  in  like  cases. 

To  prove  the  above  question,  change  the  order  of  it,  and  it  will 
stand  thus :  In  26678  farthings  how  many  pounds  ? 

4)26678 

12)6669  2qrs. 


2|0)55|5  9  d. 

Answer,  £27  15  9  2 
9.  In  £  36  12s.  lOd.  Iqr.  how  many  farthings?  Ans.  35177. 

10.  In  £  95  lis.  5d.  3qrs.  how  many  farthings?  Ans.  91751. 

11.  In  £  719  9s.  lid.  how  many  half  pence  ?  Ans.  345358. 

12.  In  29  guineas,  at  28s.  how  many  pence?  Ans.  9744. 

13.  In  37  pistoles,  at  22s.  how  many  shillings,  pence^  and  farthings? 

Ans.  8148.  9768d.  39a72qrB. 

14.  In  49  half  Johannes,  at  48s.  how  many  sixpences?  Ans.  4704. 

15.  In  473  French  crowns,  at  6s.  8d.  how  many  threepences  ? 

Ans.  12613^. 

16.  In  53  moidorea,  at  36s.  how  many  shillings,  pence  and  farthings? 

Ans.  1908&  22896d.  91584qn. 

17.  la  £  29  how-  many  groats,  threepences,  pence^  and  farthings? 

Ana  1740  groats^  2320  threeptficed,  6960d.  27840v» 
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18.  Reduce  47  guineas  and  one  fourth  of  a  guinea  intoshyiingB^ 
sixpences,  groats,  threepences,  twopences,  pence  and  farthings. 

Ans.  1323  shillings,  2046  sixpences,  3969  groats,  5292  three- 
pences, 7938  twopences,  15876  pence,  and  63504  qrs. 

REDUCTION  ASCENDING 

Teaches  to  change  numbers  from  a  lower  to  a  higher  denomina- 
tion.    It  is  performed  by  division. 

Rule. 

Divide  the  lowest  denomination  given,  bj  so  many  of  that  name, 
as  make  one  of»  the  next  higher,  and  thus  continue  till  you  have 
brought  it  into  that  denomination  which  your  question  requires. 

Note,    From  this  rule  and  the  note  under  Case  II.  of  Simple  Di- 
vision, it  appears,  that  Federal  Money  is  reduced  ftc/to,  lower  to* 
higher  denominations  by  cutting  off  as  many  places  as  the  given 
denomination  stands  to  the  right  of  that  required ;  the  figures  cat 
off  belonging  to  their  respective  denominations. 

Examples. 

1.  How  many  eagles  in  42000  milb?  Ans.  4  E.  $  2 

2.  In  3175  cents,  how  many  dollars?  Ans.  $  31  75  c. 

3.  In  500  dollars  how  many  Eagles  ?  Ans.  50 

4.  In  4414  mills,  how  many  dimes? 

5.  In  9317  mills,  how  many  dollars? 

6.  How  many  dollars  in  28175  mills? 

7.  In  547325  farthings,  how  many  pence,  shillings^  and  pounds? 

Ffirthings  in  a  penny  =  4)547325 

Pence  in  a  shilling  =  12)1 36831     I  qr. 

Shillings  in  a  pound=2|0)  1 1 40|2     7d. 

£  570  2s.  7d.  1  qr. 
Ans.  13683 Id.  11402s.  and  £  570. 
Note.    The  remainder  is  always  of  the  same  name  as  the  dividend. 

8.  Bring  35177  farthings  into  pounds. 

9.  Bring  91751  farthings  into  pence,  &c. 

10.  Bring  345358  halfpence  into  pence,  shillings,  and  pound& 

11.  Reduce  9744  pence  to  guineas,  at  28s.  per  guinea. 

12.  In  39072  farthings,  how  many  pistoles,  at  228. 

13.  In  4704  sixpences,  how  many  half  Johannes? 

14.  In  12613^  threepences,  how  many  French  crowns^  at  6s.  8d.? 

15.  In  91584  farthings,  how  many  moidores,  at  368.  ? 

16.  In  27840  farthings,  how  many  pence,  threepences,  groats^ 
shillings  and  pounds  ? 

17.  In  68504  farthings,  how  many  pence,  twopencesi  tltfeepei^ 
cesy  groats,  sixpences,  shillingB  and  guineas  ? 

NaU.  The  preceding  queotioDs  may  flerre  aa  proofs  to  tboM  in 
Rtdaiclkm:  descending. 
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REDUCTION  DESCENDING  AND  ASCENDING. 

1.  Money. 

1.  In  £97  how  many  j>ence  and  English  or  French  crowns,  at 
6s.  8d.  ?  Ans.  23280d.  and  291  crowns. 

2.  In  947  English  crowns,  at  6s.  8d.  how  many  shillings  and 
English  guineas  ?  Ans.  6313s.  4d.  and  225  guineas  13s.  4d 

3.  In  519  English  lialf  crowns,  how  many  pence  and  jx)unds? 

Ans.  20rC0d.  and  £  86  10s 

4.  In  1250  groats,  how  many  farthings,  pence,  shillings,  and 
f;^uineas?         Ans.  20144qrs.  5036d.  4]l)s.8d.  and  14  gain.  27s.  8d. 

5.  In  75  pistoles,  how  many  pounds?  Ans.  £  82  10s 

6.  In  735  French  crowns,  how  many  shilHngs  and  French  guin- 
eas, at  26s.  8d.?  Ans.  dOOOs.  and  183  guin.  24s. 

7.  In  5793  pence,  how  many  farthings,  pounds,  and  pistoles  ? 

Ans.  23l72qrs.  £  24  2s.  9d.  and  21  pistoles,  20s.  9d. 

8.  In  £  99,  liow  inany  shillings,  and  half  Johannes,  at  48s.  ? 

Ans.  1980s,  and  41  half  joes.  1 2s. 
9.   In  £  179,  how  iriany  guineas?  Ans.  127  guin.  24s. 

10.  In  £  345  how  many  moidore:??  Ans.  191  moid.  24s. 

1 1.  In  59  half  joes,  37  moidores,  45  guineas,  63  i)istoles,  24  Eng- 
lish crowns,  and  19  dollars:  how  many  pounds,  half  joes,  moidores, 
guineas,  pistoles,  English  crowns,  dollars,  shillings,  pence,  and  far- 
things ? 

Ans.  £  354  4.s.  147  half  joes,  28s.  106  moidores,  28s.  253  guin- 
eas, 322  pistoles.  1062  English  crowns,  4s.  1180  dollars,  4s.  7084 
shillingb,  85008d.  and  340032qrs. 

When  it  is  required  to  know  how  many  sorts  of  coin,  of  different 
values,  and  of  equal  number  are  contained  in  any  number  of  ano- 
ther Icind,  reduce  the  several  sorts  of  coin  into  the  lowest  deno- 
mination mentioned,  and  add  them  together  for  a  divisor;  then 
reduce  the  money  given,  into  the  same  denomination,  for  a  dividend, 
itnd  the  quotient,  arising  from  the  division,  will  be  the  number  re- 
quired. 

Note.     Observe  the  same  direction  in  weights  and  measures. 

1.  In  275  half  Johannes,  how  many  moidores,  guineas,  pistoles, 
dollars,  shillings  and  sixpences,  of  each  the  like  number  ? 

A  moidore  is  36s.       >  ^^  sixpences.  ^H  ^^(  J*^".  , 

that  IS  )  ^°  ^"^^-  ^^  ^  johan. 

A  guinea  is  28s.         i^^^^^  220^ 

that  18  S  .  1 100 


A  pistole  is  22s.  >  . .  ,.  13200  shillings, 

that  is  \  2  sixp,  in  a  shill. 

A  dollar  is  6s.  }  ,^  j,,^    dividend=26400  sixpences, 

that  is  .      r^  * 

One  shilling  has  2  do.  187)26400(141  of  each  and  33  sixp.  or 

1  do.  16s.  6d.  over,  the  answer. 

Divi8or=187  sixpence& 


62  REDUCTION. 

2.  A  Gentleman  distributed  £37  lOs.  between  4  poor  persons, 
in  the  following  manner,  viz.  that  as  often  as  the  first  had  208.  the 
second  should  have  15s.  the  third,  10s.  and  the  fourth,  5s.  •  What 
did  each  person  receive  ?  Ans.  The  first  man  i^l5,  second 

£11  OS.  third  £7  lUd.  fourth  £S  15s. 

2.  Troy  Weight. 

1.  How  many  grs.  in  a  silver  bowl  that  weighs  31b.  10  oz.  12 
pwi.?  lb     oz.     pwt. 

3      10      12 
12  ounces  in  a  pound. 

4G  ounces 

20  pennyweights  in  an  ounce. 

932  pennyweights. 
24  grains  in  one  pwt. 


3723 
18u4 


Proof.  24),22368  grains,  answer. 

2|0)03|2 
12)4G— 12pwl. 
lb  3— lOoz. 

2.  In  437o:ss.  how  many  pwts.  anil  grs.  ? 

Ans.  9740pwt.  and  233760gr. 

3.  In  13  ingots  of  gold,  each  v/eighing  9oz.    5pwt.    how  many 
grain.s?  Ans,  57720gr. 

4.  In  97397grs.  how  many  pounds?  Ans.  16tb  10oz.18pwt.5gr. 

5.  Mow  niiuiy  rings,  each  weighing  5pwt.  7gr.  may  be  made  of 
31b.  r)Oz.  10i>wi.  2gr.  of  gold.  Ans.   158. 

3.  Avoiiiuupois  Weight. 

Cwt.  qrs.       tb       oz. 
1.  In  91       3       17       14  how  many  ounces? 
4 


3G7  quarters.  Proof 

28  16)164702 


2943                                                     28)10293  14oz. 
735  


4)367  171b. 

10293  pounds.  

16  Cwt.  91  Sqrs. 


61762 
10294 


1G4702  ounces. 
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2.  In  l2tonS)  15cwt.  Iqr.  191b.  6oz.  12flr.  how  many  drams  ? 

Ans.  7323500dr. 

3.  In  24Ib.   lloz.9dr.  how  many  drams)  Ans.  6329dr. 

4.  In  44800  pounds,  how  many  drams  and  tons  t 

Ans.  11468800dr.  and  20  tons. 

5.  In  28lb.  Avoirdupois  how  many  pounds  Troy  1 

23 
7000  grains  in  1  lb.  Avoirdupois. 

Ub  l"  I  "=5'C|0)  19500|0(34ft 

1728  0.  In471b.  9oz.  13pwt.   f7gr.  Troy, 
how  many  pounds  Avoirdupois? 

2320  47     9     13     17 

2304  12 


160 

573 

12 

20 

57G|0)192|0(0oz. 
20 

11473 
24 

570  0)384 01 0(6pwt. 
3456 

1 

45899 
22947 

3840 
24 

7|000)275|369r39ft 
21 

ir>36 

65 

768 

63 

576|0)92l6  0(16gr 
576 

2369 
16 

3456 

14214 

3456 

2369 

7|000)37|904(5oz. 
35 

2904 

16 

17424 

2904 

7|000)46|464(6*t;jdr 
42 

4464 
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4.  Apothecariks' 

Weight. 

1.  How  many  grains  are  there  in  37lb 

37    6 
12 

450  ounces. 

8 

65? 

Proof. 

2  0)21600  0 

3)10800 
8)3600 

3600  drama. 

12)450 

10800  scruples. 
20 

37ft  6? 

Ans.  216000  grains. 

2.  In  9r  85  l3  23  19gr.  how  many  grains?    Azis.  55799gr. 

3.  In  55799  grains,  how  many  pounds,  &c.  ? 

Ans.  9lb  85  I5  23  19gr. 

5.  Cloth  Measure. 

1.  In  127  yards,  how  many  quarters  and  nails? 
4  '  Proof. 
4)2032 


Ans.     508  qrs. 


4  4)508 


Ans.    2032  nails.  127  yards. 

.  :2.  In  9173  nails,  how  many  yards  ?         Ans.  573yds.  Iqr.  In. 

3.  In  75  ells  English,  how  many  quarters  and  nails  ? 

Ans.  375qrs.  1500n. 

4.  In  56  ells  Flemisli,  how  many  quarters  and  nai't^^^ 

Ans.  I68qrr;.  672n. 
.').  In  ?ij  ells  French,  how  miuiy  quarters  and  nails? 

Ans.  234qrs.  930ii. 
•).   In  7248  nails  how  many  yards,  ells  Flemish,  ells  English,  and 
ells  French? 

.\ns.  453yd3.  604  ells  Flem.  362  ells  Enij:.  2qrs.  302  fells  French. 
7.   In   19  pieces  of  cloth,  each  15  yanls,  2  quarters,  how  many 
yards,  (juarters  and  nails?  Ans.  294yds.  2qrs.  Il78qrs.  and  4712n. 

6.  LoNo  Measurf. 

1.  How  many  bjuley  corns  will  reach  from  Nevrburyport  10  Bos- 
ton, it  being  43  miles  ? 
43  miles.    . 

8                    3)8 173440  proof.  Here  1  divide  by  1 1,  and 

,  multiply  the  quotient  by  2. 

344  furlongs.  12)27-^4480  because  twice  5 J  is  1 1 ;  or 

40 I  might  first  have  multipli- 

3)227040  ed  by  2,  and,  then,  havo 


13760  ro<lc?. divided  the  product  by  1 1. 

1 1  )75680  carrietl  over. 
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BranglU  foTVfofd      13760  rods. 

5i 


11)75680 


68800 
6880 

6880 
2 

75680  yards. 
3 

4)0)137610 

8)344 

43 

227040  feet 
12 

2724480  inchea 
3 

8173440  Answer. 

2.  How  many  barley-corns  will  reach  round  the  globe,  ilfbeing 
360  degrees  ?  Ans.  4755801600. 

3.  How  many  inches  from  Newburyport  to  London,  it  being  2700 
miles?  Ans.  171072000. 

4.  How  often  will  a  wheel,  of  16  feel  and  6  inclics  circumference, 
turn  round  in  the  distance  from  Newburvport  to  Cambridge,  it  being 
42 miles?  "  Ans.    13440  limes. 

5.  In  190080  inches,  how  many  yards  and  leagues? 

Ans.  5280yds.  and  1  league 

7.  Time. 


i    In  20  years  how  many  seconds  ? 


h. 

6  in  a  year. 


d. 

365 
24 

1466 
730 

8766  hours  in  1  year. 
20     . 


Proof 
610)631 15200|0 

6|0)1051920|0 

2|0)t7532|0 
4x6)8766 


175320  hours  in  20  years. 
60 


4)1461 


365d.  6h. 


10519200  minutes  in  ditto. 
60 

631 152000  seconds  in  ditto. 

2.  Suppose  your  age  to  be  15y.  19d.  llh.  37m.  45s.  how  many 
oeconds  are  there  in  it,  allowing  365  days  and  6  hours  to  the  year  ? 

Ans.  475047465. 

3.  In  31536000  seconds  how  many  years?  Ans.  1  year. 

4.  How  many  minutes  from  the  first  day  of  January  to  the  14th 
day  of  August,  inclusively  7  Ans.  325440. 

5.  How  many  days  since  the  commencement  of  the  Christian  Era? 

6.  How  many  minutes  since  the  commencement  of  the  American 
war,  which  happened  on  the  19th  day  of  Apul,  1775  ? 


■  r 
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7.  Uo%v  many  seconds  between  the  commencement  of  the  wv^ 
April  19lh  1775,  and  the  independence  of  the  United  States  of 
America,  which  took  place  the  4th  day  of  July,  1776*  % 

km.  38188800. 
/  8.  MoTioit. 

1.  In  9  signs,  13^  25'  how  many  seconds? 

9s     13^    25'  6j0)l02030j0  Proof. 


30 


283  decrees. 


G|0)17OO|5 


60  ^        3|0)28|3— 25 


17005  minute*.                                  9s  13^25' 
60-  


1020300  seconds 

9.  Land  or  Square  Measure. 

1.   In  29  acres,  3  roods,  19  poles,  how  many  roods  and  perches? 
Acres.  R  Poles.  Proof: 

29     3     19  4|0)477|9 


4 


1 19  roods. 


4)119— 19p. 


40  29ac.  3  roods. 


Answer  4779  perches. 
2.  In  1D97  poles  how  many  acres?  Ans.  12a.  ir.  37p. 

ii    In  89763  square  yards  how  many  acres,  &c.  ? 

Ans.  18a.  2r.  7p.  101ft.  36in. 
4.  How  many  square  feet,  s(juare  yards,  and  square  poles,  in  a 
hquare  mile? 

Aus  27878400  feel,  3097600  yards,  and  102400  poles. 

10.  Solid  Measure. 

I.  In  15  tons  of  hewn  timber  how  many  solid  inches?         * 

1 5  tons.  Proof 

50  5|0 

—  1728)1296000(75|0 

750  feet.  12096     

1?28  -                          15  tons 

8640 

6000  8640 

\  1500  .  v; 

5250 
750 


Ans.  1296000  inches. 

2.  In  9  tons  of  round  timber  how  many  inches?  Ans. 622080. 

3.  In  25  cords  of  wood  how  many  inches?         Ans. 5529600. 

*  L776  was  a  leap  jtBi; 
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GrincUtones  are  usually  sold  by  the  solid  foot,  and  the  contenu 
are  found  by  the  following  Rule ; — 

Multiply  the  sum  of  the  whole  diameter  and  of  the  half  of  the 
diameter,  by  the  half  diameter,  and  this  product  by  the  thickness^ 
and  you  have  the  contents  in  cubic  inches. 

4.  What  is  the  content  of  a  grindstone^  whose  diameter  is  32 
inches,  and  its  thickness  3  inches  ? 

32  diameter.  1728)2304(1  foot. 

16  half  dji^ieter.  1728 

48  576 

16  3 

768  )1728(  1  third. 

3  thickness.  1728 


2304  solid  inchea 

Ans.  1  foot  and  \  foot 
5.  How  many  solid  feet  in  a  grindstone,  whose  diameter  is  40 
inches,  and  thickness  4  inches?  An8.2i  feet 

Note. '   Tiiis  rule  is  not  designed  to  give  the  solid  contents  with 
perfect  accuracy.     For  the  true  rule,  see  Mensuration,  Art  30. 

U.  Wine  Measure. 

1.  lu  9hhds.  ISgalls.  3qts.  of  wine  how  many  quarts? 
hhds  gal.  qts.  Proof. 

0     15     3  4)2331 

63  

63)582— 3qts. 


32  

55  9hhds.— 15galsL 


582  gallons. 
4 


Ans.  2331  quarts. 

*>.  In  12  pipes  of  wine  how  many  pints?  Ans.  12096. 

•J.  In  9768  pints  of  brandy  how  many  pipes? 

Ans.  9p.  Ihhd.  22gal.  3qta 
4.  in  1008  quarts  of  cider  how  many  tuns?  Ans.  1  tun. 

12.  Ale  ob  Beer  Measure. 
1.  In  29hhds.  beer  how  many  pints? 

hhds.  Proof. 

29  2)12528 

W  «         -; 

4)6264 

116  ^ 

145  U)\566 

1366  salloDS  29  hhds. 

4 

6264  quarts. 
2 

Ans.  12528  pints. 
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2.  Iq  47bar.  ISgul  of  adehow  many  pinto?  An&  13680. 

3.  In  36  puncheons  of  beer  how  man  j  butts  ?  Ans.  24. 

13.  DrtMeasitbb. 

I.  In  42  chaldrons  of  coals  how  many  pecks? 
Chaldrons.  Proof. 

42  '  4)5376 

32  32)1344(42 

128 

84  ^ 

126  64 

64 


1344  bushek 
4 


Ans.     6376  pecks. 

2.  In  75  bushels  of  corn  how  many  pints?  Ans.  4800. 

3.  In  9376  quarts  how  many  bushels  ?  Ans.  20u 


FRACTIONS. 

Parts  of  a  thing  are  expressed  by  figures,  as  well  as  whole  thin  ";.>. 
When  a  whole  is  expressed  by  figures,  the  number  is  called  an  iii- 
ieger.  But  when  a  part,  or  some  parts  of  a  thing,  are  denoted  by 
figures,  as  one  fourth,  two  thirds,  four  sevenths,  three  tenths,  &c.  of  n 
thing,  the  expressions  of  these  parts  by  figures  are  called  Fractions 
The  term  fraction,  is  derived  from  a  Latin  word,  which  signifies  to 
breakj  as  aninteger  or  unity  is  supposed  to  be  brokenoi  divided  into 
a  certain  number  of  equal  parts,  one  or  more  of  which  parts  are  de- 
noted by  the  fraction.  Thus  one  fourth  denotes  one  of  the  fou  r 
equal  parts,  and  three  tenths  denotes  three  of  the  ten  equal  parts,  into 
which  a  thing  is  broken  or  an  integer  divided. 

Fractions  arise  naturally  from  the  operations  of  Division,  when 
the  divisor  is  not  contained  a  certain  number  of  times  exactly  in  the 
dividend.  ,For  the  remainder  after  the  division  is  performed,  is  a 
part  of  the  dividend  which  has  not  been  divided ;  the  divisor  being 
the  number  of  parts  into  which  the  integer  is  divided,  and  the  remain- 
der showing  the  number  of  those  parts  expressed  by  the  fraction. 
Thus  4  is  contained  in  9,  two  and  one  fourth  timeSf  and,  hence  the 
quotient  cannot  be  fully  express^  in  such  cases,  except  by  a  whole 
number  aYid  a  fraction. 

Fractions  are  divided  into  two  kinds,  Vulgar  and  Decimal 

*  VULGAR  FRACTIONS. 

Vulgar  Fractions  are  expressions  for  any  assignable  parts  of  a 
unit,  or  whole  number ;  and  are  represented  by  two  nimibers  placed 
one  above  another,  with  a  line  drawn  between  them,  thus:  |,  f,  kc. 
signifying  five  eighths,  four  thirds. 
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The  figure  above  the  line  is  called  the  numerator^  and  that  below 
it  the  dtnominaiOT. 

The  denominator  shows  how  many  parts  the  integer  is  divided 
into ;  and  the  numerator  shows  how  many  of  those  parts  are  meant 
by  the  fraction. 

Fractions  are  either  proper,  improper,  single,  compound,  or  mixed. 

1.  A  single  or  simple  fraction  is  a  fraction  expressed  in  a  simple 
form :  as  J,  f,  ^,.  &c. 

2.  A  compound  fraction  is  a  fraction  expressed  in  a  compound 
form,  being  a  fraction  of  a  fraction;  as  J  of  j,  f  of  A  of  ^J,  which 
are  read  thus,  one  half  of  three  fourths,  two  sevenths  of  five  ele- 
venths of  nineteen  twentieths,  &c. 

3.  A  proper  fraction  is  a  fraction  whose  numerator  is  less  than  its 
denominator ;  as  |,  J,  &c. 

4.  An  improper  fraction  is  a  fraction,  whose  numerator  exceeds 
its  denominator;  as  5,  f,  &c. 

5.  A  mixed  number  is  composed  of  a  whole  number  and  a  fraction, 
as  7f,  35  A,  &c.  that  is,  seven  and  three  fifths,  &c. 

6.  A  fraction  is  said  to  be  in  its  least,  or  lowest  terms,  when  it  is 
expressed  by  the  least  numbers  possible. 

7.  The  common  measure  of  two,  or  more  numbers,  is  that  num- 
ber which  will  divide  each  of  them  without  a  remainder :  Thus,  5 
is  the  common  measure  of  10,  20  and  30 ;  and  the  greatest  number, 
which  will  do  this,  is  called  the  greatest  common  measure. 

^.  A  number  which  can  be  measured  by  two,  or  more  numbers, 
IS  called  their  common  multiple :  And,  if  it  be  the  least  number, 
which  can  be  so  measured,  it  is  called  the  least  common  multiple  ; 
thus,  40,  60,  80,  100,  are  multiples  of  4  and  5:  but  their  least  com.- 
mon  multiple  is  20. 

Note.  The  product  of  two  or  more  numbers  is  a  common  mul- 
liph:  of  those  number.^.  Thus,  3x4x5=60,  and  60,  or  3x4x5,  is 
evidently  divisible,  without  remainder,  by  each  of  those  numbers. 
And  the  same  must  be  true  in  every  similar  case. 

•J.  A  prime  number  is  one.  which  can  be  measured  only  by  itself 
or  a  unit,  as,  3,  7,  -23,  &c. 

10.  A  perfect  number  is  equal  to  the  sum  of  all  its  aliquot  parts.* 
An  aliquot  part  of  a  number  is  contained  a  certain  number  of  limes 
exacilv  in  the  number. 

Problem  I.t 

To  find  the  greatest  commmi  measure  of  iwo^  or  more  numbers. 

Rule. 

1.  If  there  be  two  numbers  only,  divide  the  greater  by  the  less, 
and  this  divisor  by  the  remainder,  and  so  on,  always  dividing  the 

•  The  following  prrfect  numbers  are  ail  which  are,  at  present^  known. 
6  '  8589869056 

•28  137438691328 

196  2305843008139952128 

^128  2117851639228158837784576 

33550336  9903520314282971830448816128 

t  This  and  tho  following  problem  will  he  found  very  useful  in  the  doctrine  of 
fractions,  and  several  other  parts  of  Arithmetick. 
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last  divisor  by  the  last  remainder,  till  nothing  remain,  then  will  the 
last  divisor  be  the  greatest  common  measure  required. 

II.  When  there  are  more  than  two  numbers,  find  the  greatest 
common  measure  of  two  of  them,  as  before ;  then,  of  that  common 
nleasure  and  one  of  the  other  numbers,  and  so  on,  through  all  the 
numbers,  to  the  last ;  then  will  the  greatest  common  measure,  last 
found,  be  the  answer. 

III.  If  1  happens  to  be  the  common  measure,  the  given  numbers 
are  prime  to  each  other,  and  found  to  be  incommensurable,  or  in 
their  lowest  terms. 

Examples. 

1.  What  is  the  greatest  common  measure  of  1836,  3996,  and 
1044? 

1836)3996(2  So  1 08  is  the  greatest  common  measure 

3672  of  3996  and  1836. 

Hence  108)1044(9 

324)1836(5                                                 972 
1620  


72)108(1 


216)324(1  72 

216  — 

Last  greatest  com.  meas.=36)72(2 

Common  meas.= 108)2 16(2  72 

216         ,  — 

Therefore,  36  is  the  answer  required. 

2.  What  is  the  greatest  common  measure  of  1224  and  1080? 

Ans.  72. 

3.  What  is  the  greatest  common  measure  of  1440, 672  and  3472  ? 

Ans.  16. 
Problp:m  n.* 
Toftjui  the  least  common  multiple  of  two  or  more  numbers. 

Rule. 

I.  Divide  by  any  number  that  will  divide  two,  or  more,  of  the 
given  numbers  without  a  remainder,  and  set  the  quotients,  together 
with  the  undivided  numbers,  in  a  line  beneath. 

II.  Divide  the  second  line,  as  before,  and  so  on,  till  there  are  no 
two  nimibers  that  can  be  divided ;  then,  the  continued  product  of  the 
divisors  and  quotients  will  give  the  multiple  required. 

The  iruth  of  t)ie  rule  may  he  shown  from  the  fint  example :  For,  since  108 
meaBUieg  216,  it  also  measures  216-{-108,  or  324. 

Again,  since   108  measures  216  and  324,  it  also  measures  5X<^-f-^16,  or 

1836.  In  the  same  manner  it  will  he  found  to  measuro  2Xl836-]-32l,  or 
3906,  and  so  on. 

It  b  also  the  greatest  common  measure;  for  suppose  there  he  a  grc^ater,  then, 
since  the  greater  measures  1836  and  3996,  it  also  measures  the  remainder  324 ; 
and  since  it  measures  324  and  1836,  it  also  measures  the  remainder  216 ;  in  the 
tame  manner  it  will  ho  found  to  measure  the  remainder  106 ;  that  is,  the  greater 
measures  the  less,  which  is  absurd ;  therefore,  108  is  the  greatest  common  measure. 

In  the  same  manner,  the  demonstration  may  be  applied  to  one  or  more  addi- 
tional numbers. 

^  The  reason  of  this  rate  may  also  be  shown  from  the  first  example :  Thus,  it 
is  trident  tUt  6X10x16x90=  19900  may  be  divided  by  6,  10,  16  and  90,  without 


•5)6 

10 

16 

20 

•2)6 

2 

16 

4 

•2)3 

1 

8 

2 

•3 

1 

•4 

1 
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Examples. 

1.  What  M  the  leaat  common  multiple  of  6>  10,  16  and  20^ 

I  Eurvey  my  given  numbers,  and  find 

that  five  will  divide  two  of  them,  viz. 
10  and  20,  which  I  divide  by  5,  bringing 
into  a  line  with  the  quotients  the  num- 
bers which  5  will  not  measure:  Again, 
I  view  the  numbers  in  the  second  line, 
and  find  2  will  measure  them  all,  and 
get  3,  1,  8,  2  in  the  third  line,  and  find 
that  two  will  measure  8  and  2,  and  in 
the  fourth  line  get  3,  1,  4,  1,  all  prime. 
*    •    •    •    *  I  then  multiply  the  prime  numbers  and 

5x2x2x3x4=240  Ans.       the  divisors  continually  into  each  other 

for  the  number  sought,  and  find  it  to  be 
240. 

2.  What  is  the  least  common  multiple  of  6  and  8  ?     Ans.  24. 

3.  What  is  the  least  number  that  3,  5,  8  and  10  will  measure  ? 

Ans.  120. 

4.  What  is  tbe  least  number  which  can  be  divided  by  the  9  di- 
gits, separately  without  a  remainder  ?  Ans.  2520. 

REDUCTION  OF  VULGAR  FRACTIONS 

Is  the  bringing  of  them  out  of  one  form  into  another,  in  order  to 
prepare  them  for  the  operations  of  Addition,  Subtraction,  &c. 

CASE  !.♦ 

To  abbreviate^  or  reduce  fractions  to  their  lowest  terms. 

Rule. 

Divide  the  terms  of  the  given  fraction  by  any  number,  which  will 
divide  them  without  a  remainder,    and  the  quotients,  again,  in 

a  remainder  j  but  20  is  a  multipk  of  5 ;  therefore,  6X10X16X4,  or  3840,  is  also  di- 
visible by  6,  10,  16  and  20.  Also,  16  is  a  multiple  of  4 ;  therefore  6x10X4x4::--  960, 
is  ako  divisible  by  6,  10, 16  and  20.  Also,  10,  is  a  multiple  of  2 ;  therefore,  6X&X 
4X4=^480,  is  also  divisible  by  6, 10,  16  and  20.  Also,  6  is  a  muhiple  of  2 ;  there- 
fore, 3X5X4X4—240,  is  also  divisible  by  6,  10,  16  and  20,  and  is  evidently  the 
least  number  that  can  be  so  divided. 

*  That  dividing  both  Uic  numerator  and  denominator  of  the  fraction  by  the  same 
number,  will  give  another  fraction  of  equal  value,  b  evident,  because  both  parts  are 
diminished  proportionally,  and  if  both  parts  of  the  equal  fraction  be  multiplied  by 
the  divisor,'tno  original  fraction  will  be  formed  again. 

288    8       36      36       8    288 
Thus 1 — o-^*"<^gn"X~o'=73Q.    And  if  the  divisions  he  perfonned  as  of- 

ten  as  can  be  done,  or  the  common  divisor  ))e  the  gieatost  possible,  the  terms  of 
the  resulting  fraction  must  be  the  least  possible. 
Note  1.  Any  number,  ending  with  an  even  number  o\  dpher,  is  divisible 

by  2. 
3.  Any  number,  ending  with  5  or  0,  is  divisible  by  5. 

3.  If  tne  right  hand  place  of  any  number  be  0,  the  whole  is  divisible  bv  10. 

4.  If  the  two  right  nand  figures  of  any  number  be  divisible  by  4,  the  whde  is 

divisible  by  4. 

5.  If  the  throe  right  hand  figures  of  any  number  be  divisible  by  8,  the  whole  is 

divisible  by  8. 

6.  If  the  sum  of  the  digits,  constituting  any  number,  be  divisible  bj  3  or  9,  the 

whole  is  divisible  by  3  or  9. 
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ihe  same  manner ;  and  so  on,  till  it  appears  that  there  is  no  num- 
ber greater  than  1,  which  will  divide  them,  and  the  fraction  will  be 
in  its  lowest  terms.     Or. 

Divide  both  the  terms  of  the  fraction  by  their  greatest  common 
measure,  and  the  quotients  will  be  the  terms  of  the  fraction  required. 

Examples. 

1.  Reduce  ffo  ^o  its  lowest  terms. 

(4)  (3) 

8  J  ^fJ=J-J=  A=J  the  answer.* 

Or  thus: 
288)480(1  Therefore  96  is  the  greatest  common 

288  measure. 

and  96  <  i^8~g=6  the  same  as  before. 

192)288(1 
192 

Com.  meas.  96)192(2 

192 

2.  Reduce  -^W  to  its  lowest  terms.  Ans.,^ . 

3.  Reduce  ,ij^jj- to  its  lowest  terms.  Aps.  i, 

4.  Reduce   ('^^  to  its  lowest  terms.  Ans.  i. 

5.  Reduce  -,Vf  to  its  lowest  terms.  Ans.  i. 

6.  Reduce  ^JJSloits  lowest  terms.  Ans.  2 

7.  If  a  number  cannot  be  divided  by  some  number  less  than  the  square  root 
thereof,  that  number  is  a  prime. 

8.  All  vrime  numlicrs,  except  2  and  5,  have  1,  3,  7,  or  9  in  the  place  of  unitu : 
and  all  other  numbers  arc  composite. 

9.  When  numbers,  with  the  sign  of  Addition  or  Subtraction  between  them, 

arc  to  be  divided  by  any  numbers,  each  of  tlie  numbers  must  be  divided : 
Thus  6+lH-12=2+a-H=9,or  6+9-fia=-27:=:9. 

3  3  3 

10.  But  if  the  numbers  have  the  sign  of  Multiplication  between  them ;  then 

only    one    of   them  must  be  dividctl :   Thus,    ^XGXlO    2X6X10    2X6x2 

2X5    =     1X5    =     1X1     = 

--=24. 

*  Hence  if  both  parts  of  a  fraction  be  multiplied  by  the  same  number,  its 

1      •       .    u      1     m     3'     3^3        9        9,     4    36   .    8      288   .„, 
value  18  not  altered.    For — = — X — =— -=. — X =—4- = And  so 

5       5     3       15      15        4    60  ^8      480' 
on.  If  fractions  be  multiplied  togother,  in  which  equal  terms  occur  in  the  numerator 
and  denominator,  these  equal  terms  may  be  expunged  or  cancelled,  for  their  quo- 
tient would  be  1,  which  as  a  factor  would  not  alter  the  value  of  the  fraction 

46     4X5    41         132413241 
Thus— X— =— ^=— =— and~x— X— X— =— X— X— X— =-=l.Arithnid. 

5      8     5X8    8     2'       2      4     3      12     4      3     11 
tical  operations  are  often  much  shortened  by  ob8cr\'ing  what  quantkie*  may  be  ex- 
punged, and  by  omittinv  them  in  the  operations.    For  the  same  object,  eznrea- 
eions   may   be  changed  to  equivalent  ones,  and  quantities  exponmL     Thus 

1  30    1      2X15    1       8     288    8    9X32     4X8    8 
-X— =— X =— and— X  — =— X = =— 

2  45    2     3X15    3        9    480    9    8x60     4x15    1& 
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NoU*  If  the  numerator  of  a  fraction  be  multiplied|  or  its  denom- 
inator divided,  by  a  whole  number  the  value  of  the  fraction  will 

be  80  manj  times  increased.  Thus,  i  multiplied  by  3, =^.11.^ 
3    11  9 

9~3~9^*5"  ^®^^®)  ^®  multiply  a  fraction  by  an  integer,  is  to  mul- 
tiply the  numerator,  or  divide  the  denominator  ot  the  fraction  by  the 
integer. 

1.  Multiply  6*f  by  7.  Ans,  i?. 

2.  Increase  the  value  of  jin,  nineteen  times.  Ans.  i. 

3.  Increase  the  value  of  f  ,  seven  fold.  Ans.  3. 
If  the  numerator  of  n  fraction  be  divided,  or  its  denominator 

multiplied,  by  a  whole  number,  the  value  of  the  fraction  will  be  so 

^  ■,      ,  3-^-3     13 

many  times  diminished.     Thus  J  divided  by  3=—- — =n=77rF^ 

•A=i.  Hence,  to  divide  a  fraction  by  an  integer,  is  to  divide  the 
numerator,  or  multiply  the  denominator  of  the  fraction,  by  the 
whole  number. 

1.  Divide  ^  by  7.  Ans.  /j. 

2.  Diminish  the  value  of  -f)  seven  times.  Ans.  h . 

3.  Diminish  the  value  of  J,  four  limes.  Ans.  I. 
Note.     The  reason  of  many  operations  will  be  evident  from  an 

attention  to  the  following  self-evident  truths. 

1.  If  equals  be  added  to  equals,  their  sums  will  be  equal.  Thus, 
3+4+9=8x2.  Let  7  be  added  to  each,  and  3+4+9+7=r.8x2 
+7=23. 

2.  If  equals  be  subtracted  from  equals,  the  remainders  will  be 
equal  Thus,  3+11=7x2.  Let  3  be  taken  from  each,  and  3+11 
—3=7x2—3=11. 

3.  If  equals  be  multiplied  by  the  same  quantity,  the  products  will 
be  equal.  Thus,  let  5+7=6x2,  be  multiplied  by  6,  and  5+7x6=6 
X2x6=72. 

4.  If  equivalent  quantities  be  divided  by  the  same  quantity,  the 

quotients  will  be  equal.    Thus,  let  43+17=12x5  be  divided  by  5, 

.  43+17    12X5    ,o 

and  43+17+5=12x5+5,=sI2,  or  — - — ^=-y-=^'^ 

CASE  II. 

To  reduce  a  mixed  number  to  its  eqmvaleni  improper  fraction. 

Rule.* 

Multiply  the  whole  number  by  the  denominator  of  the  fraction 
and  add  the  numerator  of  the  fraction  to  the  product ;  under  which 
subjoin  the  denommator,  and  it  will  form  the  fraction  required. 

*  AH  fnctions  repment  a  divinon  of  a  nnmentor  by  the  denominator,  and  are 
taken  iltogether  ns  proper  and  adequate  expreamons  of  the  qnoticnt.  Thus  the 
onolient  of3,  dirided  by  4,  is  | ;  from  whence  the  rale  is  mani^ ;  for  if  any  num- 
Osr  ismoUipiiod  and  divided  by  the  same  nomber,  it  is  evident  the  quotient  must  be 
th(t  suneastbB  quantity  first  given. 

7 
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Examples. 
1.  Roduce  36}  to  its  equivalent  improper  fraction. 

36  I  multiply  36  bj  8,  and  adding  the  no- 

X8-i-5  merator  5  to  the  product,  as  I  mul- 

tiply,  the  sum  293  is  the  numerator 

Ans.  203  of  the  fraction  sought,  and  8  the  de- 

nominator :    So  that  ^-  is  the  im- 

8  proper  fraction,  equal  to  36|. 

S6x?5+5=293  Answer  as  before. 


Or,        8  8 

2.  Reduce  127-jS-  to  its  equivalent  improper  fraction.     Ana  ^l^ 

3.  Reduce  653  j^b  to  its  equivalent  improper  fraction. 

Ans.  MV-^ 
CASE  III.* 

To  reduce  a  tohole  number  to  an  equivalent  fraction  having  a  given 

dcnoininator. 

Rule. 

Multiply  the  whole  number  by  the  given  denominator:  Place  th^ 
product  over  the  said  denoiiiinator,  and  it  will  form  the  fraction  re- 
quired. 

Examples. 

1.  Reduce  6  to  a  fraction,  whose  denominator  shall  be  8. 

0x3-48,  and  V  the  Ans.— Proof  V=-48-*-8=6.- 

2.  Reduce  15  to  a  fmctiou,  whose  denominator  shall  be  12. 

Ans-VV 

3.  Reduce  100  to  a  fraction,  whose  denominator  shall  be  70. 

Ans.  -?r=T^=100. 

A  whole  number  is  made  a  fraction  by  drawing  a  line  under  it| 

9x1 
and  i>iltting  unity  or  1,  for  a  denominator,  as  f =— ^ — ^by  the  rule^ 

and  12  is  V,  &c. 

•  CASE  IV.t 

To  reduce  an  improper  fraction  to  its  cquiialcnt  vshole^  or  mixed  numter. 

Rule. 

Divide  the  numerator  by  the  denominator :  the  quotient  will  be 
the  whole  number,  and  the  remainder,  if  any,  will  be  the  numerator 
to  the  given  denominator. 

Examples. 

I.  Reduce  -'4^  to  its  equivalent  whole^  or  mixed  number. 
8)393(351  Ajob. 

S3 
48 

—        Or,  H*=293+8=36|  as  before 

5 

*  Multiplictlion  and  Divifion  an  hefe  aqually  oied,  aod  oooip^vaiffj  fliA  i^ 
•nit  b  the  lame  a«  the  quantity  fint  proposed. 

t  This  caw  itendsntly.  the  nveiw  a  caio  9dL  and  hat  ita  mmbb  ia  tiM 
iiaaouBsadit 
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%  Reduce  *  { j  '^  to  its  equivalent  whole,  or  mixed  number. 

Ans.  127-i^. 

3.  Reduce  *  \^f  Q  to  its  equivalent  whole,  or  mixed  number. 

Ans.  653  W- 

4.  Reduce  V"  to  its  equivalent  whole  number.  Ans.  9. 

CASE  v.* 
To  reduce  a  compound  fraction  to  an  equivalent  simple  one. 

Rule. 

Multiply  all  the  numerators  continually  together  for  a  new  nu- 
merator, and  all  the  denominators,  for  a  new  denominator,  and  they 
will  form  the  simple  fraction  required. 

If  part  of  the  compound  fraction  be  a  whole  or  mixed  number,  it 
must  be  reduced  to  an  improper  fraction,  hy  case  2d,  or  3d. 

If  the  denominator  of  any  member  of  a  compound  fraction  bo 
equal  to  the  numerator  of  another  member  thereof,  theser  equal 
numerators  and  denominators  may  be  expunged,  and  the  other 
members  continually  multiplied,  as  by  the  rule,  will  produce  the 
fractions  required  in  lower  terms. 

Examples. 

1.  R^uce  i  of  J  of  I  of  ^  to  a  simple  fraction. 

1X2X3X4  ^24^  1_ 

2X3X4X5  ""120"  5 
Or,  by  expunging  the  equal  numerators  and  denominators,  it  will 
give  f  as  before.  • 

2.  Reduce  f  of  f  of  f  of  fj-  to  a  simple  fraction. 

3x4x5x11     660     U   .  _     .  .       ,u  1  ««. 

4l^5^^6^==T440=24  ^'^^      ^^'  ^^   ^^^""^^"^  '^'  ^"'^^  "^ 

3x11 
merators  and  denominators,  it  will  be  - — -  =fa  =ii  ^  before. 

3.  Reduce  §  of  f  of  -fl-  to  a  simple  fraction.  Ans.  fff • 

4.  Reduce  A  of  if  of  -j^  of  20  to  a  simple  fraction. 

Ans.  iff=28V. 

5.  Reduce  J  of  J  of  j  of  12J  to  a  simple  fraction.     Ans.  {i=lii. 

CASE  VI. 

To  reduce  fractions  of  different  denominators  to  equivalent  fractions 

having  a  common  denominator. 

Rule  I.t 
Multiply  each  numerator  into  all  the  denominators  excepi  its 

*  That  a  compoand  fraction  may  be  repmented  by  a  simple  one  is  very  evident; 
since  a  part  of  a  part  must  bo  equal  to  some  part  of  the  wtu>le.  The  truth  of  the 
rule  for  this  reduction  may  be  shown  as  follows. 

Let  the  compound  fraction  to  be  reduced,  be  f  of-,*5»    Theni-of-i-=r-*^- 

-«-4=-,fi5  and  consequently  |  of  -f«.^-=-^o^x3=4-f  the  same  a«  by  the  rule. 

If  the  compound  fraction  consists  of  more  numbers  than  two,  the  first  two  may 
be  retluced  to  one,  and  that  one  and  the  third  will  be  the  same  as  a  fractioo  of  two 
numbers,  and  so  on. 

t  By  pladnn^'the  numbers  multiplied,  propexly  under  one  another,  it  will  be 
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own,  for  a  new  numerator,  and  all  the  denominators  into  each  other, 
continually  for  a  common  denominator. 

Examples.  ' 

1.  Reduce  A  f,  and  J  to  equivalent  fractions  having  a  common 
flenominator.  1x5x8=40  the  new  numerator  for  }. 

2x4x8=  64  the  new  numerator  for  f . 
5x4x5=100  ditto  for  §. 

4x5x8=160  the  common  denominator. 

Therefore  the  new  equivalent  fractions  are  (Vs"?  iVo"  ^"^  "hS"? 
the  answer. 

2.  Reduce  J,  3,  |,  ^,  and  }  to  fractions  having  a  common  denomi- 

3.  Reduce  J,  §  of  |,  7 J,  and  -^%  to  a  common  denominator. 

A  no    -iLa«-    ULLSL   XA-ft-lta.     432 
AUS,    18^2,    187  2 »      1872)1873- 

4.  Reduce  ^,  J  of  2J,  -jV,  and  j,  to  a  common  denominator. 

Ana      »^^*      8  1  0  0  Q    fl  7  8  0      .r«.Q.fl, 
/ins.     1162  0)     1  I  62  0»  I  I  »a  0)    lliTT' 

Rule  IL 

To  reduce  any  given  fractions  to  others^  which  shall  Aav%  the  least 

common  denominator. 

1.  By  Problem  2,  Page  70,  find  the  least  common  multiple  of  all 
the  denominators  of  the  given  fractions,  and  it  will  be  the  common 
denominator  required. 

2.  Divide  the  common  denominator  by  the  denominator  of  each 
fraction,  and  multiply  the  quotient  by  the  numerator,  and  the  pro- 
ilr.ct  will  be  the  numerator  of  the  fraction  required. 

.Examples. 

I.  Reduce  4,  J  and  \  to  fractions  having  the  least  common  de- 
nominator possible. 

4)3     4     8  4x3x2=24=  least  common  de- 

nominator. 

3     I     2 


'21-5-3x1=8  the  first  numerator;   24-»-4x3=18   the  second   nu- 
inrioiur:  24-f-8x7=21  the  third  numerator. 


Whence,  the  required  fractions  are  5*4, 


J^    XJL   XX. 
2  4)    2  4< 


'I.  l?i>(lucc  i,  §,  I,  and  j,  to  fractions  having  the  least  common 
licnoiniuator.  Ans.  fj-,  to.  to)  ^^^  ff- 

thi't  t!i«  numerator  and  deno.i)inator  of  every  fraction  are  mu1tiT)lied  by  the  very 
same  nunilx)r,  and  conacquently  their  valuer  are  not  altered.    Thus,  in  the  fint 

exanit)Ie. 


X5XH    2 
X-'>X8    5 


X4X8    5|X4xr> 


X4XH    81X4X5  ^.        .    „    .    . 

In  the  second  rule,  tho  coninion  denominator  ix  a  multiph;  of  all  the  deiiointiia- 
t<)fi5,  and  ccniequentty  will  divide  by  r.ny  of  thejn:  Therefore,  proper  paita  maybft 
Likon  for  all  the  nunicratorii  Q«i  required. 
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CASE  VII. 

To  reduce  a  fraction  of  one  denomination  to  an  equivalent  fraction  of 

a  higher  denomination. 

Rule.* 

Multiply  the  given  denominator  by  the  parts  in  tne  several  de- 
nominations between  it  and  that  denomination  to  which  it  is  to  be 
reduced,  for  a  new  denominator,  which  is  to  be  placed  under  the 
given  numerator:  Or,  compare  the  given  fraction  with  the  several 
denominations  between  it  and  that  denomination  to  which  it  is  to  be 
reduced,  and  then,  by  case  5th,  reduce  the  compound  fraction  thus 
formed,  to  a  single  one,  and  the  equivalent  fraction  of  the  required 
denominanon  will  be  obtained.  Let  this  fraction  be  reduced  lo  its 
lowest  terms. 

Examples. 

1.  Reduce  f  of  a  cent  to  the  fraction  of  a  dollar. 

By  comparing  it,  it  becomes  f  of  -j^  of  -jV;  which,  reduced  by 

case  5,  will  be  4x1  Xl  =  4 

=T7T  D.  Ans. 

and  7x10x10=700 

2.  Reduce f  of  a  mill  to  the  fraction  of  an  eagle.     Ans.  sogo„  E. 

3.  Reduce  -{-i  of  a  mill  to  the  fraction  of  a  dollar.    Ans.  -fs+o  D. 

4.  Reduce  f  of  a  penny  to  the  fraction  of  a  pound.  Ans.  £4-0^. 

5.  Reduce  -J-  of  a  farthing  to  the  fraction  of  a  pound.    Ans.7^jVo' 

6.  Reduce  f  of  a  penny  to  the  fraction  of  a  guinea. 

Ans.  2^8  guinea. 

7.  Reduce  -{^  of  a  shilling  to  the  fraction  of  a  moidore. 

Ans.  -^  moidore, 

8.  Reduce  ^  of  an  ounce  to  the  fraction  of  a  fl>.  Avoirdupois. 

Ans.  "5^  lb. 

*  The  reason  of  the  rule  may  be  seen  in  the  following  manner.  As  there  are 
12  pence  in  a  shilling,  four  fifths  of  one  penny  can  be  only  a  twelfth  part  vl» 
much  of  12  pence  or  a  shiUlng,  as  it  is  of  one  penny.  Hence,  to  reduce  four 
fiftlis  of  a  penny  to  the  fraction  of  a  shilling,  the  given  fraction  must  be  di- 
minished 12  times,  or  one  twelfth  of  it  will  be  the  equivalent  fraction  of  a 
thiiiinc.  A  fraction  is  diminished  in  value,  according  to  the  note  to  Case  I.  by 
muJtipIying  the  denominator  by  the  whole  number.  Thus  four  fifths  of  a  pen 
4  4      14     14 

ny= of  a8hiiling= — X — =— of — =— of  a  shilling.     For  the  same  rca^ 

5X12  5    J2     5    12    60 

son,  four  dxticths  of  a  shilling  can  be  only  one  twentieth  as  much  of  a  pound, 

or  ^of  .  shaiing,  =  g^  "^  ^VO^'=^^^=-60°^h=im^m  °^  " 
pound.    Put  these  two  operations  together,  and  you  have  four-fifths  of  a  penny, 

The  same  operation  might  have  been  performed  thus.    In  a  pound  there  are 

4  4        11 

240  pence.    Then,  four  fifths  of  a  penny  =g^^  of  a  po^nd,  =-  of  345=305 

as  before.  And  in  general  the  fraction  of  one  denomination  must  be  as  much  di- 
minished to  be  an  equivalent  fraction  of  a  higher  denomination,  as  is  indicated  by 
the  number  qf  parts  of  the  given  denomination  to  make  one  of  the  higher  de^ 
nunation.  _« 


sn** 
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« 

-  *d.  Reduce  I- of  a  pound  to  the  fraction  of  a  guinea.  Ane.  •(- giun. 
10. '  Reduce  f  of  a  pwt.  tp  the  fraction  of  a  pound  Troj. 

Ana  'i  /^  ^  Ik* 
1  i.  Reduce  f  of  a  lb.  Avoirdupois  to  the  fraction  of  1  Cwt. 

Ans.  yJ-j-  Cwt. 
12.  Express  5|  furlongs  in  the  fraction  of  a  mile,  Ans.  ij-  mile. 

CASE  VIIL 

To  reduce  a  fraction  of  one  deTwmination  to  an  equivalent  fraction^ 

of  a  lower  denomination, 

RuLE.t 

Multiply  the  given  numerator  by  the  parts  in  the  denominations 
between  it  and  that  denomination  you  would  reduce  it  to,  for  a  new 
ivimcrator,  which  place  over  the  given  denominator:  Or^  only  in- 
vert the  parts  contained  in  the  integer,  and  make  of  them  a  com- 
}X)und  fraction  as  before,  then,  reduce  it  to  a  simple  one. 

Examples. 
1 .  IleJuce  x^g-  of  a  dollar  to  the  fraction  of  a  cent. 
Y^y  comparing  the  fraction  "it  will  be  ttT  ^^  "V  of  "V^J  then 

I  X  10  X   10        100      4        , 

7^7        -r        ~r  =  t:;z  =  z  c.  Answer. 
Ii5   X    1    X     1         175      7 

•2.  Reduce  To  ^o-^  ^^  ^n  eagle  to  the  fraction  of  a  mill     Ans.  f  m 

3.  Reduce  tsVoT  ^^  ^  dollar  to  the  fraction  of  a  mill.     Ans.  fim. 

4.  Ro(luce  vio  of  ^  pound  to  the  fraction  of  a  penny.  Ans.  fd. 
').  Reduce  t^^q  of  ^  pound  tathe  fraction  of  a  farthing.  Ans.  -Jqr. 
0.  Reduce  Y'i^j  of  a  guinea  to  the  fraction  of  a  penny.  Ans.  \^, 
7.  Reduce  /^  of  a  moidore  to  the  fraction  of  a  shilling.  Ans.  -}-f  s. 

5.  Reduce  ^^g  of  a  ft  Avoirdupois  to  the  fraction  of  an  ounce. 

Ans.  4oz. 

9.  Reduce  f  of  a  guinea  to  the  fraction  of  a  pound.      Ans.  J£. 

1 0.  Reduce  jViiT  of  a  ft  Troy  to  the  fraction  of  a  pwt.  Ans.  f  pwt. 

I I  Reduce  y^  of  Cwt.  to  the  fraction  of  a  ft  Avoirdupois. 

Ans.  -fft. 

^    4        4       20     80        ,P0     ,    1       80     4       . 

5^=5  ^f  T=T'  "^^  T  ""^  ^=lT0.='7  ^^°^- 

t  ThU  rule  is  the  revrrsc  of  the  preceding,  and  the  propriety  of  it  may  be 

s^*n  in  a  sitnilar  manner.    The  fraction  of  a  higher  denomination  \a  obviously 

less  tlian  the  equivalent  fraction  of  a  lower  denonunation ;   for  instance,   \  of 

a  [xtund  is  ^  sliii lings  or  5  shillings.    Whence  the  value  of  the  fraction  roust 

be  increased,  to  render  it  an  equivalent  fractibn  of  a  lower  denomination,  so 
inany  times  as  there  are  parts  of  the  leas  denomination  in  the  hiirher.  But,  by 
t!ie  Note  to  Case  1,  the  value  of  a  fraction  is  increased  by  multiplying  the  nu- 
merator by  a  whole  number.    To  reduce  rrr^  to  the  fraction  of  a  ahilUnir. 

400  — ® 

1  20 

a»  th  re  an-  20  shiUiiiijs  in  a  pound,  we  1**^*777^X20=77^  of  a  shilling.    And 

20  20  240 

to  reduce  r^  of  a  shilUng  to  the  fraction  of  a  penny,  we  have  t;^;:  X  12  =  —tl 

40U  400  400 

-  3  II 
ofapenny=r~d.    Put  together  these  operations,  and  we  have  155  ^  =I;j;;;X 

«^^vv.«     f  1      ^20     ,  18    240    3,       ^  _         1..  .  .  ^L       , 

20X12,  of  a  penny  =  rrr  of  -—  of  -r=  r:i=rd.  as  bclbro,  which  is  the  rule. 

400       1  1     400    5 
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CASE  IX. 

Thfind  the  value  of  <0 fraction  in  the  known  parts  of  the  inUger^  at 

of  coin^  totighlf  measure^  ^c. 

Rule.* 

Multiply  the  numerator  by  the  parts  of  the  next  inferior  denomi- 
nation, and  divide  the  product  by  the  denominator ;  and  if  any  thing 
remain,  multiply  it  by  the  next  inferior  denomination,  and  divide  by 
the  denominator  as  before,  and  so  on,  as  far  as  necessary ;  and  the 
quotient*  placed  after  one  another,  in  their  order,  will  be  the  answer 
required ;  or,  reduce  the  numerator,  as  if  it  were  a  whole  number, 
to  the  lowest  denomination,  and  divide  the  result  bv  the  denomi- 
iicitor ;  the  quotient  will  be  the  number  of  the  lowest  denomination, 
(which  must  be  brought  into  higher  denominations  as  far  as  it  will 
go,)  and  the  remainder  will  be  a  numerator  lb  be  placed  over  the 
[riven  denomiiiator  for  a  fraction  of  the  lowest  denomination. 

Note.  From  this  rule,  in  connexion  with  what  has  been  said  of 
Reduction  of  Federal  Money^  it  appears,  that,  annexing  to  the  given 
uunierator  as  umny  ciphers,  iis  will  fill  all  the  places  to  the  lowest 
({caornination,  and  dividing  the  number  so  formed  by  the  denomi- 
liator,  the  quotient  will  be  the  answer  in  the  several  denominations, 
uid  the  remainder  a  numerator  to  be  placed  over  the  given  denomi- 
nator, forming  a  fraction  of  the  lowest  denomination. 

Examples. 

I .  What  is  the  value  of  f  of  a  dollar  ? 

By  the  general  rule.  By  the  note. 

5  $    d.    c.    m. 

10  8)  5    0    0    0 

8)50(    2  6    2    5 

96     10        Ans.  6d.  2c.  Bm. 

8)20(    4        or  G2c.  5m. 

c.    2  10 

8)40 

m.  5 

♦  This  rale  follows  from  the  preceding.  Thus  let  ^£  be  the  fraction, 
whose  value  is  to  be  found.  By  the  preceding  rule,  ^JC=a.  of  .2|<i  of  a  shil- 
ling, = -aj)L«.=:  IGs.  Again,  ^£=1  of  ^  of  a  8hi!!ing=AA'8.  =  by  dividing, 
131s.  And  on  the  saine  principle,  tS'=l  of  JLJL  of  a  pcnny,=J^d.  =  4d.  Whence 
|£=13}s.=138.  4d. 

Again,  3£  =  aofi'jfl.  of  a  shilling,  =  iyJs.  =  Sis.  But  4s.=a.  of  XS- of  a  penny, 

=AJ4.  =65d.  and,  therefore  Sjs.  =:  8s.  Gjd.    But  ^d.= J  of  i.  of  a  fiuthing,  = 

Y-  qr-  =  3a.  qr.    Therefore,  a£  =  8as.  =88.  6jd.  =8s.  6d.  3|  qr.    The  saxno 

process  \a  obviously  applicable  to  every  similar  case.  Or,  the  process  may  be  conduct- 
ed thus:  j£  =  5of  ij'J  of  J^aof  A=^JiiiUqr.-41iaqrs.=l()3d.3jqri  sSs.  6d.  3^4in. 
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Or  thus. 
85=5000m.    and  ^^m.=625m.=62c.  ^         Ana.  as  before, 
ti.  What  is  the  vahie  of  ^-J-  of  a  dolJar  ? 
9     d.    c.    xiL 
64)17    0    0    0  (2d.  Co.  5|m. . 
128 
or  26c.  5|m.  Ans. 


420 
384 

860 
320 


Or,  8 17=  17000m.    And 
Jf-V^«m.=265fm.= 


3.  What  is 

4.  What 

5.  What 
0.  What  is 

7.  What 

8.  What 

9.  What 


IS 

is 


IS 

is 


IS 


10.  What 

11.  What 

12.  What 

13.  What 

14.  What 

15.  What 

16.  What 


40 

— Q 

8 

64 

the  value  of 
the  vaUie  of 
the  value  of 
the  vaUie  of 
the  value  of 
the  value  of 
the  value  of 


26c.  65m.        Ans.  as  before. 


Ans.  $1  87c.  5m. 

Ans.  43c.  7im. 

An.s.  14s.  Sd.  Ifqr. 

Ans.  4jd. 

Ans.  3s.  Gd. 

Ans.  13s.  6d. 


is  the  value  of 

is  the  value  of 
is  the  value  of 

is  the  value  of 
is  the  value  of 
is  the  value  of 
is  the  value  of 


17.  The  value  of  if  of  a 

18.  The  value  of  ^4-  of  a 

19.  What  is  the  value  of 

20.  What  is  the  value  of 

21.  What  is  the  value  of 


iV  an  eacrle? 
/g- of  a  dollar? 
5  of  a  pound  ? 
■^^-  of  a  shilling? 
-,V  of  a  £  ? 
f  J  of  a  pistole  ? 
tS-JofaCwt.? 

Ans.  2qrs.  Oft.  10  oz.  7f^r. 
f  of  a  lb  Avoirdupois  ? 

Ans.  12oz.  12^r. 
f  of  a  ft  Troy  ?  Ans.  7oz.  4pwl. 

'i\-  of  a  ton  ? 

Ans.  4c\vt.  2qrs.  12ft.  14oz.  12-iVdr. 
I  of  a  yard  ?  Ans.  2qrs.  2f  n. 

f  of  an  ell  English?      Ans.  4qrs.  IJn. 
f  of  a  mile?  Ans.  6fur.  26p.  lift. 

-{^  of  a  day  ?      Ans.  16h.  36m.  55  i^s. 
Julian  year  is  required  ? 

Ans.  257d.  19h.  45m.  52J-?s. 
guinea  is  demanded  ?  Ans.  1 8s. 

fl^  of  a  dollar.  Ans.  5s.  7jd. 

^  of  a  moidore?  Ans.  21s.  7^. 

f  of  an  aero?  Ans.  3r.  17-J-p. 


CASEX. 

To  reduce  any  given  quantity  to  the  fraction  of  any  greater  denomi- 
nation of  the  same  kind. 

Rule.* 

Reduce  the  given  quantity  to  the  lowest  terra  mentioned,  for  a 
numerator ;  then  reduce  the  integral  part  to  the  same  term  for  a 
denominator ;  which  will  be  the  fraction  requiied. 

♦  ThU  case  is  the  reverse  of  the  former,  and  the  proof  endent  from  that. 
Note.  If  there  be  a  fraction  given  with  the  said  quantity,  it  must  be  fafther  ie> 
duoed  to  tho  denominAtive  parts  thereol)  adding  thereto  the  nomeratot. 
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Note.  It  appears  from  this  rule  and  what  has  been  said  before^ 
that,  in  Federal  Mone%  where  the  given  quantity  contains  no  frac- 
tion of  its  lowest  denonnnation,  the  annexing  of  as  many  ciphers  to 
1  of  the  required  denomination,  as  will  extend  to  the  lowest  denomi- 
nation in  the  given  quantity,  will  form  a  denominator,  which  placed 
under  the  given  quantity  used  as  one  number  for  a  numerator,  will 
make  the  answer,  which  may  be  reduced  to  its  lowest  terms.  Or, 
if  there  be  a  fraction  of  the  lowest  denomination,  njultiply  the  given 
whole  numbers  by  its  denominator,  adding  its  numerator,  for  a  nu- 
merator ;  and  let  the  denominator  itself  at  the  left  of  as  many  ciphers 
as  were  mentioned  above  be  a  denominator ;  the  fraction  so  formed 
will  be  the  answer ;  which  may  be  reduced  to  its  lowest  terms. 

Examples. 

1.  Reduce  6d.  2c.  5m.  to  the  fraction  of  a  dollar. 

By  the  general  rule. 
6d.  lOd.  int.  pt. 

XlO+2  10 

62     .  100  By  the  note. 

XlO+5  10  (    d.    c.    m. 

6    2    5 

625  1000  =!•. 

10    0     0 
And,  -ft^=|8  Ans.  Ans.  as  before. 

2.  Reduce  26c.  5f  m.  to  the  fraction  of  a  dollar. 

By  the  general  rule.  By  the  note. 

26c.  100c.  int.  pt.        $  d.  c.  m. 

XlO+5  10  265x8+5=2    1    2    5 


265  1000  And  8 1X8=8   0  0    0 

X8+5  8 


H» 


Ans.  as  befor& 


2125  8000 

And,  ^t^=ii8  Ans. 

3.  Reduce  $1  87c.  5m.  to  the  fraction  of  an  eagle.      AT\a,-^E. 

4.  Reduce  43c.  7Jm.  to  the  fraction  of  a  dollar.         Ans.  ff®. 

5.  Reduce  14s.  3Jd.  f  to  the  fraction  of  a  pound.  Ans.  f  ffj-=t£* 

6.  Reduce  4jd.  to  the  fraction  of  a  shilling.  Ans.  fs. 

7.  Reduce  Ss.  6d.  to  the  fraction  of  a  pound.  Ans.  -j%£. 

8.  Reduce  13s.  6d.  to  the  fraction  of  a  pistole.  Ans,  ff  pistole. 

9.  Reduce  2qrs.  9ft.  lOoz.  7|-idr.  to  the  fraction  of  a  cwt. 

Ans.  ^cwt. 

10.  Reduce  12oz.  12|<]r.  to  the  fraction  of  a  ft  Avoirdupois. 

Ans.  f  ft 

1 1.  Reduce  7oz.  4pwt.  to  the  fraction  of  a  ft  Troy.      Ans.  -Jft. 

12.  Reduce  4cwt.  2qrs.  12ft  14oz.  12iSdr.  to  the  fraction  of  a  ton, 

Ans.   1^3  ton. 

13.  Reduce  2qr8. 2Jn.  to  the  fraction  of  a  yard.  Ans.  }  yd. 

14.  Reduce  4qr&  l^n.  to  the  fraction  of  an  ell  English. 

Ans.  i£.  £ 
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15.  Reduce  6fiir.  26po.  lift  to  the  fraction  of  a  mile.  Ans.  fm. 

16.  Reduce  16h.  36m.  55  ft  s.  to  the  fraction  of  a  day.  Ans.  ft  day. 

1 7.  Reduce  257d.  I9h.  45m.  52  fj«.  to  the  fraction  of  a  Julian  year. 

Ans.  if  J.  Y. 

18.  Reduce  18s.  to  the  fraction  of  a  guinea.  Ans.   ftG. 

19.  Reduce  58.  7Jd.  to  the  fraction  of  a  dollar.  Ans.  -{-fdoL 

20.  Reduce  21s.  7|d.  to  the  fraction  of  a  moidore. 

Answer  f moidoro. 

21.  Reduce  3r.  17-fp.  to  the  fraction  of  an  acre.        Ans.  facre. 

ADDITION  OF  VULGAR  FRACTIONS. 

Rule.* 

Reduce  compound  fractions  to  single  ones;  mixed  numbers  to 
improper  fractions ;  fractions  of  different  integers  to  those  of  the 
same ;  and  all  of  them  to  a  common  denominator ;  then  the  sum  of 
the  numerators  written  over  the  common  denominator  will  be  the 
sum  of  the  fractions  required. 

Examples. 

1.  Add  7J^,  f  of  f,  and  7  together. 

First.     7i=^^  ^  of  |=H,  and  7=f. 

Then  the  fractions  are  V,  if,  and  i ;  therefore, 

39x56x  1=2184  '  ^ 

15X  5X  1=    75 

7x  5X56=1960 


^    u       2184+75+1960    ,^  ,. 

4219  ^  thu^ ^isT ^^^^ 


—  15a  80 


5X56x1=280 

2.  Add  ^,  9f,  and  |  of  J  together.  Ans.  9+^. 

3.  What  is  the  sum  of  f,  f  of  j  of  J,  and  8  ft  7    Ans.  9ftVft- 

4.  What  is  the  sum  of  j\  of  4|,  J  of  J,  and  9  J  ?      Ans.  12i-J. 

5.  Add  together  |E.  |8  and  Uc  Ans.  (7  53c.  2?m. 

6.  Add  together  j$  |c.  -ftc.  and  Jm.  Ans.  20c.  9m. 

7.  Add  £i  f s.  and  fd.  together.  Ans,  28.  8  jVrd. 

8.  What  is  the  sum  of  f  of  £17,  £91  and  |  of  J  of  jCf  ? 

Ans.  £16  123.  3H 

9.  Add  I  of  a  yard,  J  of  a  foot,  and  f  of  a  mile  together. 

Ans.  UOOjds.  2ft.  7inche8. 

10.  Add  I  of  a  week,  ^  of  a  day,  i  of  an  hour,  and  |,of  a  minute 

together.  Ans.  2  days,  2  hourS)  30  minutes,  45  seconds. 

*  Fractions,  before  they  are  reduced  to  a  common  denominator,  are  entirelj  dis- 
flimilar,  and  therefore  cannot  be  incorporated  with  one  another ;  but  when  they  are 
reduced  to  a  common  denominator,  and  mad6  parts  of  the  same  thiiv ;  their  sum, 
or  diiference,  may  then  be  as  properly  expressed  by  the  sum  or  dilTerence  of  tho 
numerators,  as  the  sum  or  difference  of  any  two  quantities  whatever,  by  the  sum 
or  diflerence  of  their  individuals ;  whence  the  reason  of  the  rules,  both  for  Addition 
and  Subtraction,  is  manifest.  If  the  given  fractions  have  die  same  denominator  and 
are  of  the  same  denomination,  the  sum  of  the  numerators  written  over  the  given  da- 
nominator,  will  be  the  sum  of  the  fractions. 
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SUBTRACTION  OF  VULGAR  FRACTIONa 

Rule.* 

Prepare  the  fractions  as  in  Addition,  and  the  difference  of  the  nu- 
merators, written  above  the  common  denominator,  will  give  the 
difference  of  the  fractions  required. 

Examples. 

1.  From  }  take  f  of  J. 

f  of  J=i-J=A-    Then  the  fractions  are  J  and  -^^ 
3x28  =84  i  2— .aA_  and  -JS-sr^aJ-   therefore 

4x28  =112  com.  den.    V'"'  i»a-ii^-'  remamaer. 

2.  From  tJ  take  ^.  -Aw. -Jf}. 

3.  From  37^  take  19|.  Arts.  17fJ./ 

4.  From  13-J  take  J  of  15.  A»5.  2-iV. 

5.  From  S^  take  fc.  Ans.  49c.  1  Jm. 
G.  Take  3-Jc.  from  |  of  2J9.  Ans.  43Jc. 

7.  From  f  of  ^  of  8j,  take  J  of  96c.  added  to  J  of  1 J9. 

A71.S.  96c.  9fm, 

8.  From  J£  take  ^^j^s.  ^ws.  4s.  I  Jd. 

9.  From  ^oz.  take  Jpwt.  -4.n5.  13p\vt.  125gr. 

10.  From  J  of  a  league  take  ^  ot  a  mile.  A7is.  Imi.  Ifiir. 

11.  From  5  weeks  lake  19^  days.  Ans,  15da.  4ho.  48min. 

MULTIPLICATION  OF  VULGAR  FRACTIONS. 

RuLE.t 

Reduce  compound  fractions  to  simple  ones,  and  mixed  numbers 
to  improper  fractions ;  then  the  product  of  the  numerators  will  be 
the  numerator,  and  the  product  of  the  denominators,  the  denomi- 
nator of  the  product  required. 

Note,  Where  several  fractions  are  to  be  multiplied,  if  the  nu- 
merator of  one  fraction  be  equal  to  the  denominator  of  another, 
their  equal  numerators  and  denominators  may  be  omitted. 

*  In  subtracting  mixed  numbers,  when  the  fractions  have  a  common  denominator, 
and  the  numerator  in  the  subtrahend  is  less  than  that  in  the  minuend,  the  diflerence 
of  the  whole  numbers  will  be  a  wliole  number,  and  the  difference  of  the  numerators, 
a  numerator  to  be  placed  over  the  given  denominator ;  this  whole  number  and  the 
fraction  thus  formed  will  be  the  remainder :  but,  when  the  numerator  in  the  subtrir 
twnd  is  greater  than  that  in  the  minuend,  subtract  the  numerator  in  the  subtrahend 
from  the  common  denominator,  adding  the  numerator  in  the  minuend,  and  canytng 
1  to  the  intc^r  of  the  subtrahend.         * 

Benee,  a  fraction  is  subtracted  from  a  whole  number,  by  taking  the  numerator  of 
(he  fraction  from  its  denominator,  and  placing  the  remainder  over  thie  dfinnniinatar, 
t^  tAking  one  from  the  whole  number. 

EIXAMPLAL 

From  12f  12^  12 

Take    7f  7f  f 

Rem.    6i  4*  llf 

t  Moftipfication  of  a  fimtion  impliee  the  taking  of  lome  put  or  parte  of  the  mfll- 
llpUcamL  and  therefore  may  truly  oe  ezpreaied  iiy  a  compouiid  fractioii.  Thai 
f- multiplied  by  |^  is  the  mneaef-of  j^;  and  ai  the  dixectiohs  of  the  role  agiw 

with  the  method  tlzeody  gtwo,  to  ndoce  theee  fiaotioni  to  smplt  obm^  il  io 
lohoAglhk 
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Examples. 

1.  What  is  the  continued  product  of  4|,  j-,  \  of  f,  and  61. 

4J=Y,ioff=i^=^,and6=f. 

13XlX  7x6 

Then  YxixAx?= =iio=lii  the  Answer. 

3x5x32x1 

2.  Multiply  -ff  by  ^:  Ans.  -^^. 

3.  Multiply  51  by  -J-.  Ans.  {. 

4.  Multiply  J  of  5  by  I  of  f .  Ans.  i^f 

5.  Multiply  i  off  by  t  of  i  of  1  If  Ans.  A-^- 

6.  Multiply  9|,  J  of  f,  and  12f  continually  together.     Ans.  24^. 

7.  What  is  the  continual  product  of  |  of  §,  5i,  7  and  J  of  §  ? 

Ans.  4  sV- 

8.  What  is  the  continual  product  of  7,  ^,  f  of  f ,  and  3-^  ? 

Ans.  1-H". 
Another  method  for  the  Multiplicaiion  of  mixed  Quantities. 

CASE  I. 
To  multiply  a  whole  number  by  a  fraction^  or  a  fraction  by  a 

ip/io/e  number. 
Rule.   Multiply  the  whole  number  by  the  numerator  of  the  frac- 
tion and  divide  the  product  by  the  denominator ;  But  if  the  nume- 
rator be  I,  divide  by  the  denominator  only. 


1. 

Mult.   8 

Byi 

2. 
15 

i 

3.            4. 
28           36 

6. 

48 

3 

6. 

325 

8 

7. 

259 

7 

Prod.  2 

7i 

9J      3)72 
Prod.  24 

4)144 
36 

8)1625 
203  i 

12)1813 
151-iL 

CASE  11. 

To  multiply  a  whole  number  by  a  mixed  one. 
Rule.    Multiply  by  the  fraction  as  in  Case  1st;  then  multiply 
by  the  whole  number,  and  add  the  two  products,  as  in  the  examples — 
or,  to  multiply  a  mixed  number  by  a  whole  one,  change  the  place  of 
the  factors,  and  proceed  as  the  rule  directs. — See  Example  6. 
1.  2.  3.  4.  5.  6. 

Mult.  15  35  68  42  129  1^^ 

ByJIi-  5}  ^       ^         ^        il 

-^        —  —        —  — 

45 
Pkod.52| 


11§ 

748 

126 

645  Mult  24 

175 

62A 

18 

80f    BylJ 

186| 

476 

378 

1032  15)168 

Prod. 

538iV 

396 

11121       n-h 

24 

Prod.  3&fteiw 
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CASE  III. 

To  multiply  a  mixed  number  hy  a  mixed  number. 

Rule. 

Multiply  theintegralpart  of  the  multiplicand  by  the  denomina- 
tor of  its  fractional  part,  and  add  thereto  its  numerator :  Then, 
multiply  by  the  mixed  multiplier,  by  Case  2d,  and  divide  the  pro- 
duct by  the  denominator  of  the  fractional  part  of  the  multiplicand, 
as  in  the  following  example. 


Mult.42f  >  1st.  421=213^ 

By    Bf  S  which  mult,  by  8f 

3)426 


142 
1704 

5)1846 


After  this  manner  may  feet  and 
inches  be  multiplied,  calling  1  inch 
tV  of  a  foot,  2  inches  f  ,  3  inches  i, 
yi  inches  ^,  5  inches  t^,  6  inches  i, 
7  inches  j^j,  8  inches  f,  9  inches  f, 
10  inches  f ,  1 1  inches  -^  of  a  foot. 


Product  =  369f  J 
DIVISION  OF  VULGAR  FRACTIONS. 

Rule.* 

Prepare  the  fractions  as  before:  then,  invert  the  divisor  and 
proceed  exactly  as  in  Multiplication:  The  products  will  be  the 
quotient  required. 

Examples. 

1.  Divide  i  of  17  by  J  of  f 

1X17 

J  of  17  =  J  of  Y  = =  Y  and  I  of  f  =  if  =  i;  there- 

3x  1 
17x2 

fore,  Y  "•■  i  =  " =  V  =  1 1  i  the  quotient  required. 

3x1 

2.  Divide  ^  by  f .  Ans.  1,V 

3.  Divide  12|  by  J  of  7.  Ans.  5 3^,. 

4.  Divide  5J  by  7|.  Ans.  4i- 

5.  Divide  i  by  9.  Ans,  ^V- 

6.  Divide  i  of  1  of  |  by  J  of  }.  Ans.  f . 

7.  Divide  7  by  f.  Ans.  18|. 

8.  Divide  4204iby  J  of  1 12.  Ans.  42fff. 

*  The  reaBon  of  the  rule  may  be  ahown  thus.    Suppose  it  were  xeqaired  to 
«vidc  A  by  A.    Now  f +  2  i«  manifestly  i  of  A  or -^r^  j  but  A  =  i  of  2; 

ibeiefoie,  J-  of  2,  or  ^,  must  be  contained  7  times  as  often  in  ^  «i  3  thai  is 

4X7 

r-;^=the  answer,  which  is  according  to  the  rale 

5X3  g 
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DECIMAL  FRACTIONS. 

A  Decimal  Fraction  is  a  fraction  whose  denbminator  is  a 
unit  with  so  many  ciphers  annexed  as  the  numerator  has  places 
of  fiixures. 

As  the  denominator  of  a  decimal  fraction  is  always  10,  or  lOQ 
or  1000,  &c.  the  denominators  need  not  be  expressed:  For  the 
numerator  only  may  be  made  to  express  the  true  value :  For  this 
purposf*  it  is  only  required  to  write  the  numerator  with  a  point 
before  it  at  the  left  hand,  to  distin;^uish  it  from  a  whole  number, 
W'ion  it  con.«ists  of  so  many  fiG:urcs  as  the  denominator  has  ci- 
ph'Ts  nnncxed  to  unity,  or  I :  So  f^j-  is  written  •.>;  jW  -33;  -rVj^y 
•735,  &c. 

The  point  prefixed  is  called  the  Separairix, 

But  if  the  numerator  ha.s  not  so  many  places  as  the  denominator 
has  ciphers,  put  so  many  ciphers  before  it,  viz.  at  the  left  hand, 
ns  will  make  up  the  defect ;  so  write  -yj^  thus,  -Oo;  and  y-y^^  thus, 
OO'j,  &c.  Thus  do  these  fractions  receive  the  form  of  whole 
numbers. 

We  may  consider  unity  as  a  fixed  point,  from  whence  whole  num- 
bers proceed  infinitely  increasing]:  toward  the  left  hand,  and  deci- 
mols  infinitely  decreasing  toward  the  right  hand  to  0,  as  in  the  fol- 


lowing 


Table.* 


T3     50 


-n     J=     JS 

S3  ^  •—  ^    —  .'>  .  (^ 

rn    '«         ^    Zt    '^  ■-.  j2   —    :3  '-^  "^  —  w 

S    O    TO    S    3    3  -P  A-  r3    r,    Vi  a.  ^    ?;    - 

■  -*  ■  '^     «-<     rr      _ 


987G  5  4321 -2  345678  9 


*  It  Tri!l  1«  very  apparrnt  to  the  learner  from  the  nature  of  decimals,  and 
what  has  been  saiJ  ot  PaUral  Money ^  that  this  money  is  purely  decimal;  and, 
the  dollar  liein^  the  money  unit,  the  lower  denominations  are  plainly  so  many 
decimal  parts  of  a  dollar;   thus  9  dollars  and  8  dimes  arc  expressed  9'8=9-i- 

doll. — 1*2  dollars,  4  dimes,  and  7  cents  thus,  12"47=  IS  AX.  doll ^20  doUars,  3 

dimes,  4  cent^^  and  5  mills,  thus  20-345=90  ^^4-^!^^-  doll.— 100  dollars  and  9  mills, 
tiius  100000=1 00 .-_^a--  doll,  and  50  dollars,  5  centP,  thus  50-05=50-a-  dou! 

wherefore,  it  is,  in  all  respects,  added,  subtracted,  mtiltiplicd  and  divided,  the  same 
as  decinialR ;  and,  of  all  coins,  it  is  the  most  simple. 

It  may  alsn)  \\c  observed  that  the  sum  exhibits  the  particular  number  of  each 
diflercut  piece  of  money  contained  in  it,  viz.  455997  mills  =  45599.z~  oents  = 

E.  D.  d.  c.  m. 

4559  ,»^7^  dimes  =  455  .JLiZ_  dollar8=45-6iL5.7_  eaglc«  =  45  5   9  9  7. 

Also,  the  names  of  the  coins,  less  than  a  dollar,  are  significant  of  their  Tallies. 
For  tho  mtV/,  wliich  stands  in  the  3d  place  at  the  right  hand  of  the  leparatnx 
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From  this  tabic  it  is  evident,  that  in  decimals,  as  well  as  in  whole 
numbers,  each  figure  takes  its  value  by  its  distance  from  unit's 
place:  If  it  be  m  the  first  place  after  units  (or  the  separatins: 
point)  it  signifies  tenths ;  if  in  the  second,  hundredths,  &c.  decreas- 
ing' in  each  place  in  a  tenfold  proportion. 

Every  single  figure  expressing  a  decimal,  has  for  its  denominu- 
lor  a  unit  or  1,  with  so  many  ciphers  as  its  place  is  distant  fioin 
unit's  place:  Thus  2  in  the  decimal  part  of  tlie  table  =  r,  ;  li  = 
T^j  4  =  "i  o*-o'o>  *^c-  ^^'^^^  i^  *^  decimal  be  expressed  by  sevt-iul 
figures,  the  denominator  is  1.  with  so  many  ciphefs  jis  the  lovvesi 
figure  is  distant  from  unit'i;  phtce.     So  'oC)7  signifies  -i'V5j,  i^^»  ^  '0  }').\ 


_-.Aa_-    ^c. 


I  «i  «  tf  0  J 

Ciphei"s,  placed  at  the  right  hufid  of  a  decimal  fraction,  do  not 
alter  its  value,  since  every  iiignificant  figuie  continues  to  possobs 
the  same  place:  So  "5,  "oO,  and  '500,  are  all  of  the  same  vahi'', 
and  each  =  -,%  =  A\=fVViT=i. 

But  ciphers,  placed  iit  ihe  left  hand  of  a  decimal,  do  alter  iis 
value,  every  cipher  depressing  it  to  j\  of  the  value  it  had  beit'iv, 
by  removing  every  significant  figure  one  i)lace  further  from  tin- 
place  of  units.     So  '3,  "05,  -003,  all  express  different  decimals,  viz. 

'^1  A  j    '^5)To5  1    '00.3,  j/o  77. 

Hence  may  be  observed  the  contrary  elfecis  of  ciphers  bei.-g 
annexed  to  whole  numbers,  and  decimals. 

It  is  likewise  evident  from  the  table,  that  since  the  places  of  d:- 
cimals  decrease  in  a  tenfold  proportion  from  units  downwards,  .s(» 
they  consequently  increase  in  a  tenfold  proportion  from  the  ligiit 
hand  toward  the  left,  as  the  places  of  whole  numbers  do :  For.  tea 
hundredth  parts  make  one  lentil,  ten  tenths  make  1 ;  ten  imiis, 
ten;  ten  tens,  one  hundred,  &c.  viz.  jW=y\j  |J  =1,  and  1x10- 
10,  which  proves  that  decimals  are  subject  to  the  same  law  of  No- 
tation, and  consequently  of  operation,  as  whole  numbers  are. 

Decimal  fractions  of  unequal  denominators  are  reduced  to  one 
common  denominator,  when  there  are  annexed  to  the  right  hand 
of  those  which  have  fewer  places,  so  many  ciphers  as  make  them 
equal  in  places  with  that  which  has  the  most.  So  these  decimals, 
•5,  '06,  455,  may  be  reduced  to  the  decimals,  500,  060,  and  '455, 
which  have,  all,  1000  for  their  denominator. 

Of  Decimals,  that  is  the  greatest,  whose  highest  figure  is  great- 
est, whether  they  consist  of  an  equal  or  unequal  number  of  places : 
Thus  '5  is  greater,  than  •459,  for  it'  it  be  reduced  to  the  same  de- 
nominator with  -450,  it  will  be  '500. 


or  place  of  thousandths,  is  contracted  frem  milUj  the  Latin  for  thousand :  Cent, 
which  occupies  the  gecond  place,  or  plaec  of  hundredths,  is  an  abbreviation  of 
ceii/um,  the  Latin  for  hundred :  And  dime,  which  is  in  the  first  place,  or  place  of 
tenths,  is  derived  from  disrtie,  the  French  for  tenth. 

Such  being  the  nature  of  Federal  Money ^  its  operations  can  in  no  other  way  be 
so  well  understood  as  in  obtaining  a  g^d  knowledge  of  decimals,  and  applying  their 
several  rules  to  the  various  cases  of  money  matters. 

In  sums  of  Federal  Money,  it  is  customary  to  read  it  in  dollars,  cents  an  J  mills. 
Thus  the  above  example  is  read  455  dolls.  1)9  cents  and  7  mills. 
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A  mixed  number,  viz.  a  whole  number,  with  a  decimal  annexed, 
is  equal  to  an  improper  fraction,  whose  numerator  is  all  the  figures 
of  the  mixed  number,  taken  as  one  whole  number,  and  the  denomi- 
nator, that  of  the  decimal  part.  So  45'309  is  equal  to  YirW»  ** 
is  evident  from  the  method  given  to  reduce  a  mixed  number  to  an 
improper  fraction : 

Thus,  45xIOO0+-3O9=YtW  ^  a^^e. 

ADDITION  OF  DECIMALS. 

Rule. 

1.  Place  the  numbers,  whether  mixed,  or  pure  decimals,  under 
each  other,  according  to  the  value  of  their  places. 

2.  Find  their  sum  as  in  whole  numbers,  and  point  off  so  many 
places  for  decimals,  as  are  equal  to  the  greatest  number  of  decimal 
places  in  any  of  the  given  numbers. 

Examples. 

I.  Find  the  sum  of  19-073+2'3597+223+0197581+34781+ 
12-358. 

19073 
2-3597 
223- 

•0197581 
3478-1 
12358 


3734-9 104581  the  sum. 


2.  Required  the  sum  of  429-f2i-37+355-003-|-l-07+l-7? 

Ans.  808  148. 
:;.  Required  the  sum  of  5-34-1 1-973+49+-9+1-73 14+34-3? 

Ans.  103-2044. 
4.  Required  the  sum  of  973 -}-19-f  I -75+93-7 U34+-9501  ? 

Ans.  10S8  41G5. 

JSUBTRACTIOX  OF  DECIMALS. 

Rule. 

Place  the  uuiiibers  according:  to  their  value;  then  subtract  as  in 
whole  numberiJ,  and  poiiU  off  the  decimals  as  in  Addition. 

Examples. 

1.  Fuui  the  difference  of  179313  and  817-05093? 

From    1793- 13 
Take    81705693 


Remaiader   97607307 

2.  From  171195  take  1'25-9176.  Ans.  452774. 

3.  From  2191384  lake  195-91.  Ans.  23-2284. 
4    I'rom  480  lake  245  0075.  Ans.  234-9925. 
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MULTIPLICATION  OF  DECIMALS. 

CASE  L 

Rule. 

1.  Whether  they  be  mixed  numbers,  or  pure  decimals,  place  the 
factors  and  multiply  them  as  in  whole  numbers. 

2.  Point  off  so  many  fifrures  from  the  product  as  there  are  deci- 
mal places  in  both  the  lac  tors :  and  if  there  be  not  so  many  places  in 
the  product,  supply  the  delect  by  prefixing  ciphers. 

The  reason  for  poiiiliir^  olf  the  fig-ures  for  decimals,  is  evident  from 
substituting  the  equivalent  vulizar  fractions,  as  in  the  f  )lloAvin<x  ex- 
ample. Or,  The  reason  of  tlie  rule  for  pointing  off  the  i:;z  rt  s  for 
decimals,  is  evident  frcni  the  noiiilion  of  dechaals.  Thus  •."•Xm^ 
-2^5  ;  for  -jxl^v,  or  once  five  tenths.  But,  as  the  multiplirT  is  le^.^ 
than  unity,  or  tenths,  mulliplying  ia  only  taking  tenths  of  tenths, 
and  so  many  tenths  of  tentlid  are  evidentl}"  so  many  hundred i lis.  So 
also,  tenths  of  hundredths  would  be  thousandths;  hundredths  of 
hundredths,  would  be  ten  thousandtlis,  and  so  on. 

Examples. 

1.  Multiply  '02o'\o  234.3 

by  -00103  -02345=— 

i  0001)0 

7035  103 

14070  -00163= 


2345  100000 


382235 
-0000332235  the  product,  = 


10000000000 


2.  Multiply  25-23S  by  12-17.  Ans.  307-14646. 

3.  Multiply  •375".)  by  -945.  Ans.  -3552255. 

4.  Multiply  -84179  by  -03:^5.  Ans.  -03240^915. 
To  multiply  by  10,  100,  1000,  &c.  remove  the  separating  point  so 

many  places  to  the  right  hand,  as  the  multiplier  has  ciphers. 

^  10      i  C  3-45 

So  -345  Multiplied  by  <  100    }  makes  {  34-5 

(1000)  f345 

For  -345x10  is  3-450.  &c. 


CASE  II. 

To  contract  the  operaiioTi,  so  as  to  retain  so  many  decimal  places  in 
the  Product  as  may  be  thought  necessary. 

Rule. 

1.  Write  the  unit's  place  of  the  multiplier  under  that  figure  of 
the  multiplicand,  whose  place  you  would  reserve  in  the  product ; 
and  dispose  of  the  rest  of  the  figures  in  a  contrary  order  to  what 
th^  are  usually  placed  in. 

2.  In  multiplying,  reject  all  the  figures  which  are  on  the  right 
hand  of  tiie  multiplying  digit,  and  set  down  the  products^  so  that 

8^ 
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their  right  hand  figures  may  fall  in  a  straight  line  below  each  other ; 
observing  to  increase  the  first  figure  n  every  line  with  what  would 
arise  by  carrying  1  from  5  to  15,  2  fiom  15  to  25,  3  from  25  to  35, 
^c.  from  the  preceding  figures,  when  you  begin  to  multiply,  and  the 
sum  will  be  the  product  required. 

Examples. 

1.  It  is  required  to  multiply  56*7534916  by  5*376928,  and  to  re- 
tain only  five  places  of  decimals  in  the  product 

Contracted  way.  Common  way. 

56-7534916  56-7534916 

829673-5  6-376928 


28376746  .  . 

1702605  .  .  . 

397274  .  .  .  . 

34052  .  .  .  . 

5108  .  .  .  . 

113  ...  . 

45  ...  . 


45 

40279328 

113 

5069832 

5107 

814244 

34052 

09496 

397274 

4412 

1702604 

748 

28376745 

80 

305-15943  305-l5943|80818048 

By  the  operation  in  the  common  way^  it  is  evident  that  all  the 
figures  which  are  cut  of!  at  the  right  hand,  by  the  perpendicular  line, 
are  wholly  omitted  in  the  contracted  way^  and  the  last  product  here 
is  the  first  there ;  consequently  the  reason  of  placing  the  multiplier 
in  a  reverse  order,  must  appear  very  plain. 

DIVISION  OF  DECIMALS. 

Rule.* 

1.  The  places  of  decimal  parts  in  the  divisor  and  quotient  counted 
together,  must  always  be  equal  to  those  in  the  dividend ;  therefore, 
divide  as  in  whole  numbers,  and,  from  the  right  hand  of  the  quotient, 
point  off  so  many  places  for  decimals,  as  the  decimal  places  in  the 
dividend  exceed  those  in  the  divisor. 

2.  If  the  places  of  the  quotient  be  not  so  many  as  the  rule  re- 
quires, supply  the  defect  by  prefixing  ciphers  to  the  left  hand. 

3.  If  at  ony  time  there  be  a  remainder,  or  the  decimal  places  in 
the  divisor  be  more  than  those  in  the  dividend,  ciphers  may  be  an- 
nexed to  the  dividend,  or  to  the  remainder,  and  the  quotient  carried 
on  to  any  degree  of  exactness. 

*  The  rcftion  of  pointing  off  >o  many  decimal  placei  in  the  quotient,  ai  thoie  in 
the  dividend  exceed  those  m  the  divisor,  will  easily  appear,  for,  since  the  number  of 
decimal  places  in  the  dividend  is  equal  to  those  in  tne  aivisor  and  quotient  taken  to- 
gi*ther,  by  the  nature  of  multiplication :  It  therefore  foUowa  that  the  quotient  coik- 
tains  so  uian/  as  the  dividend  exceeds  the  divisor. 
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Examples. 
1.  2. 

219)1 17841075(000538087,  &c.  •3719)38-0000(102a78,  Ac. 

1095  In  example  let,  the  divi-  3719 

8or  having  no  decimals,  the 

834  quotient  must  have  so  ma-      8100^ 

657  ny  as  there  are  in  the  divi-      7438 

dend.     In  Example  2,  the      

1771         dividend  being  an  integer        6620 
1 752        must'  have  at  least  so  many        37 1 9 

ciphers   annexed  as  there        

1907    are  decimals  m  the  divisor,        29010 
1752    and  so  far  the  quotient  will        26033 

be  whole  numbers,  then  an- 


1555  nexing  more  ciphers,  the  29770 

1533  remaining  figures   in  the  29752 

quotient  will  be  decimals,  

22  according  to  the  Rule.  18 

3d  133)5737(43  1353+  (4th)    23  7)6532 1(2756*  16+ 

5th.  •72)918-217(12753+  (6th)  25  17)3156293(1253+ 

7th.  •317)29-417(92+  (8th.)  37-9)-0059374(     166+ 

9lh.   •375)- 173948375(463862+ 

Having  a  multvplier^  to  find  a  divisor  which  shall  give  a  quotient 
equal  to  the  product  by  thai  multiplier. 

Rule. 

Divide  unity  by  the  given  multiplier,  and  the  quotient  will  be  the 
divisor  sought. 

What  divisor  is  that,  by  which  dividing  5357,  shall  give  a  quo- 
tient equal  to  the  product  of  the  same  number  multiplied  by  250  ? 
250)1-000(004  the  Answer.     And  -004)5357-000(1339250. 

Proof.     5357x250=  1339250. 

Having  a  divisor ^  to  find  a  multiplier  which  shall  give  a  product 

equal  to  the  quotient  by  that  ditnsor. 

Rule. 

Divide  unity  by  the  given  divisor,  and  the  quotient  will  be  the 
multiplier  sought. 

What  multiplier  is  that,  by  which  multiplying  5357,  shall  give  a 
product  equal  to  the  quotient  of  the  same  number  divided  by  004  ) 

Ans.  250. 

CASE  11. 

To  contract  Division^  when  there  are  many  decimals  in  the  dividend^ 

and  the  divisor  is  large. 

Rule. 

1.  Whatever  place  of  the  dividend  corresponds  with  the  unit's 

*  Th«  following  questions  are  left  unpointed  ia  th^  quoCieDt  to  excidie  th* 
Wtfner. 


n 
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place  of  the  divisor,  at  the  first  step  of  the  division,  the  same  place 
must  the  first  figure  of  the  quotient  have. 

2.  In  dividing,  reject  the  last  right  hand  figure  of  the  divisor,  at 
every  step,  (instead  of  bringing  down  a  figure,  as  is  common,)  and 
make  the  last  remainder  the  dividend  for  the  new  divisor  at  every 
step :  Thus  continue  the  division  until  the  divisor  shall  be  exhausted. 


995678)4-6789837568(-0469931   auotienl. 
3-982712 


99-567)696271 
597402 


99-56)  9S869 
89604 


99-5)  92G5 
8955 


99)  310 

297 

9)  13 
9 


Remainder  4 
When  decimals  or  whole  num- 
bers are  to  be  divided  by  10,  100, 
1000,  &c.  (viz.  unity  with  ciphers) 
it  is  performed  by  removing  the 
separatrix,  in  the  dividend,  so  ma- 
ny places  toward  the  left  hand  as 
there  are  cipliers  in  the  divisor. 


Here,  the  unit's  place  of  the  divisor 
in  the  first  step  falls  under  7  in  the  place 
of  hundredths  in  the  dividend,  there- 
fore, I  put  4,  the  first  quotient  figure,  in 
the  place  of  hundredths,  by  prefixing  a 
cipher. 

I  have  set  down  every  divisor,  to  ex- 
plain the  work ;  but  you  need  only  put 
a  dash  over  every  figure  rejected,  as  you 
proceed,  to  show  it  is  omitted. 


Examples. 


101   fco 

100  Is 

1000  ( -g  ' 
10000  J  Q 


'654 


•s  r765-- 
I  J  76-5' 


s  r  765-4 
4 

7*654 
7654 


REDUCTION  OP  DECIMALS. 
CASE  I. 

To  reduce  a  Vulgar  Fractiojh  to  its  eguivaleTit  Decimal. 

Rule.* 

Divide  the  numerator  by  the  denominator,  as  in  division  of  de- 
cimals, and  the  quotient  will  be  the  decimal  required : — Or,  so 
many  ciphers  as  you  annex  to  the  given  numerator,  so  many  pla- 

*  By  annexing  one,  two,  three.  &c.  ciphers  to  the  numerator,  the  value  of  the 
fraction  is  increased  ten,  a  hundred,  &c.  tunes.  After  dividing,  the  quotient  will,  of 
course,  ho  ten,  a  hundred,  &c.  times  too  much:  the  quotient  must  therefore  he  di- 
vided by  ten,  a  hundred,  &c.  to  give  the  true  quotient  or  fraction.  In  the  first  ex- 
ampk^  |,  is  made  xiuuL=il2A,  which  divided  by  1000,  is  -i^sz'ia&,  and  is  the 

111I0. 
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ces  must  be  pointed  off  in  the  quotient,  and  if  there  be  not  00  man  j 
places  of  figures  in  the  quotient,  the  deficiency  must  be  supplied  by 
prefixing  so  many  ciphers  before  the  quotient  figures. 

Examples. 
1.  Reduce  |  to  a  decimal.  8)1.000 


•125  Ans. 

2.  Reduce  j,  |  and  }  to  decimals.     Answers,  '375,  625,  '666+. 

3.  Reduce  |,  |,  J,  ^,  f,  f  and  j  to  decimals. 

Answers,  -25,  -5,  75,  '333+,  -8,  833+,  -875. 

4.  Reduce  ^^i  Hi  '^to)  ^^^^  A  ^0  decimals. 

Answers,  '263-1-,  -692-1-,  -025,  -25. 

5.  Reduce  yfj,  tiVsj  ^^^  TsVt  ^0  decimals. 

Answers,  -01864-,  '00797+,  00266+. 

CASE  II. 

To  reduce  numbers  of  different  denominations  as  of  Moneys,  Weight 
and  Measure^  to  their  equivalent  decimal  values. 

Rule.* 

I.  Write  the  given  numbers  perpendicularly  under  each  other, 
for  dividends ;  proceeding  orderly  from  the  least  to  the  greatest. 

II.  Opposite  to  each  dividend,  on  the  left  hand,  place  such  a 
number,  for  a  divisor,  as  will  bring  it  to  the  next  superiour  deno- 
mination, and  draw  a  line  perpendicularly  between  them. 

III.  Begin  with  the  highest,  and  write  the  quotient  of  each  di- 
vision as  decimal  parts  on  the  right  hand  of  the  dividend  next  be- 
low it,  and  so  on,  until  they  are  all  used,  and  the  last  quotient  will 
be  the  decimal  sought. 

Examples. 

I.  Reduce  178.  8jd.  to  the  decimal  of  a  pound. 

3- 


4 

12 
20 


8-75 


17-729166,  &c. 


•886458,  &c.  the  decimal  required. 
Here,  in  dividing  3  by  4,  I  suppose  2  ciphers  to  be  annexed  to 
the  3,  which  make  it  300,  and  75  is  the  quotient,  which  I  write 
against  8  in  the  next  line;  this  quotient,  viz.  8-75  being  pence  and 
decimal  parts  of  a  penny,  I  divide  them  by  12,  which  brings  them 
to  shillings  and  decimal  parts,  I  therefore  divide  by  20,  and,  there 
being  no  whole  number,  the  quotient  is  decimal  parts  of  a  pound. 

*  The  reason  of  the  rule  may  be  explained  from  the  first  example :  Thus,  three 
farthings  are  ^  of  a  penny,  which,  reduced  to  a  decimal,  is,  '75 ;  consequendy  8^. 

may  be  expressed,  8.75d.  but  8.75  is  -^^J  of  a  penny  =  ^(VoV  °^  *  *^' 
ling,  which  reduced  to  a  decimal,  is,  '729ir>6s.-f-  In  like  manner,  17*7291666.+  ax« 
1 7  7  8  g  1  c  6.  B. =i7729.iflAj£  =5  886458+  as  by  iha  rule. 


Pence. 

1 

Answers. 

•083+, 

Pence. 

7 

Answers. 

•583+, 
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2.  Reduce  1,  2,  3,  4,  and  so  on  to  19  shillings,  to  decimals. 
Shillings.     123456789  10 
Answers. -05,       1,     -15,       -2,     -25,        3,     -35,       4,     -45,  5, 
ShUlings.      11       12       13        14        15      16         17         18  19 
Answers.     •55-      6,      65,        7,      75,      -8,        85,         -9,  -95. 

Here,  when  the  shillings  are  even,  half  the  number,  with  a  point 
prefixed,  is  their  decimal  expression ;  but  if  the  number  be  odd, 
annex  a  cipher  to  the  shillings,  and  then  halving  them,  you  will 
have  their  decimal  expression. 

3.  'Reduce  1,  2,  3,  and  so  on  to  11  pence,  to  the  decimals  bf  a 
shilling. 

2  3  4  5  6 

•166,  -25,         -333+,      -416+,        5, 

>.  x~cui;t:.  f  8  9  10  11 

•666+,          -75,         -833+,  -916+ 

4.  Reduce  1,  2,  3,  &c.  to  11  pence,  to  the  decimals  of  a  pound. 
Pence.                 12              3                4  5 
Answers.     -00416+,      -0083+,    -0125,      -01666+,  -0208+, 
Pence.           6               7          8            9             10  11 
Answers.     025,     02916+,  0333+,    0375,  -0416+  04583+. 

5.  Reduce  1,  2  and  3  farthings  to  the  decimals  of  a  penny. 

lqr.=-25d.  2qr.=-5d.  and  3qr.=-75d.  Answers. 

6.  Reduce  1,  2  and  3  farthings  to  the  decimals  of  a  shilling. 
Answers.  lqr.=-02083+s.  2qrs.=  04166+s.  3qrs.=-0625s. 

7.  Reduce  1,  2  and  3  farthings  to  the  decimals  of  a  pound. 
Ans.  lqr.=-0010416+£.2qrs.=  002083+£.  3qrs.=-003l25£. 

8.  Reduce  13s.  5jd.  to  the  decimal  of  a  pound.  Ans.  -6729+. 

9.  Reduce  7Cwt.  3qrs.  17lb.  lOoz.  12dr.  to  the  decimal  of  a  ton. 

Ans.  -39538+. 

10.  Reduce  lOoz.  13pwt.  9gr.  to  the  decimal  of  a  pound  Trov. 

Ans.  -8890625. 

1 1.  Reduce  3qrs.  3n.  to  the  decimal  of  a  yard.         Ans.  -9375. 

12.  Reduce  5fur.  12po.  to  the  decimal  of  a  mile.     Ans.  '6625. 

13.  Reduce  55m.  37sec.  to  the  decimal  of  a  day. 

Ans.  03862+. 

CASE  m. 

To  find  the  decimal  of  any  number  of  shillings,  pence  and  farthings^ 

by  inspection, 

RuLE.t 

I.  Write  half  the  greatest  even  number  of  shillings  for  the  first 
decimal  figure. 

*  The  answen  to  this  question  aie  the  same  as  the  decimal  parts  of  a  foot 

t  The  invention  of  the  rule  is  as  follows  :  As  shillings  are  so  many  90ths  of  a 
pound,  half  of  them  must  be  so  many  tenths,  and  consequently  take  the  place  of 
tenths  in  the  decimals ;  but  when  they  are  odd,  their  half  will  always  consist  of  two 
figures,  the  first  of  which  will  be  half  ^the  even  number,  next  less,  and  the  second  a 
5 :  Aflain,  farthincs  are  so  many  960ths  of  a  pound,  and  had  it  happened  that  lOQO, 
ij»t«M  of  960  had  made  a  ^und,  it-is  plain  any  number  of  farthings  would  have 
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IL  Let  the  farthings  in  the  given  pence  and  farthings  possess  the 
second  and  third  places :  observing  to  increase  the  second  place 
or  place  of  hundredths,  by  6  if  the  shillings  be  odd,  and  the  third 
place  bj  1,  when  the  farthings  exceed  12,  and  by  2  when  they  ex- 
ceed 36. 

Examples. 

1.  Find  the  decimal  of  1 3s.  9|d.  by  inspection 
•6  . .  =i  of  123. 
5    for  the  odd  shilling. 
39  =the  farthings  in  9|d. 
2  for  the  excess  of  36. 


•09 1  =  decimal  required. 
2,  Find,  by  inspection,  the  decimal  expressions  of  18s.  3Jd.  and 
17s.  8Jd.  Ans.  £914  and  £885. 

4.  Value  the  following  sums,  by  inspection,  and  find  thesir  total, 
viz.  153.  3d.+8s.  lUd.+lOs.  6Jd.+ls.  8id.-f.}d.+2|d. 

Ans.  £1-834  the  total. 

CASE  IV. 

To  find  the  value  of  any  given  decimal  in  the  terms  of  the  integer. 

Rule. 

L  Multiply  the  decimal  by  the  number  of  parts  in  the  next  less 
denomination,  anjl  cut  off  so  many  places  for  a  remainder,  to  the 
right  hand,  as  there  are  places  in  the  given  decimal. 

II.  Multiply  the  remainder  by  the  next  infer iour  denomination, 
:ind  cut  off  a  remainder  as  before. 

III.  Proceed  in  this  manner  through  all  the  parts  of  the  integer, 
and  the  several  denominations,  standing  on  the  left  hand,  make  the 
answer.  This  case  is  the  reverse  of  Case  II.  and  the  reason  of  the 
rule  is  hence  obvious. 

Examples. 

1.  Find  the  value  of  73968  of  a  pound. 

,      20 


14-79360 
12 

9-52320 
4 


209280  Ans.  Hs.  9id. 

ouule  so  manT  thousandths,  and  might  have  taken  their  place  in  the  decimal  acoord- 
inglj.    But  9(i0  increased  hj  -X.  port,  of  itself,  18= 1000,  consequently  any  nomber 

of  farthings,  increased  by  their  ^i^  part,  will  be  an  exact  decimal  expression  for 

them :  Whence,  if  the  number  of  farthings  be  more  than  12,  ah' jx^rt  is  greater  than 
Iqr.  and,  therefore  1  must  be  added ;  and  when  the  number  of  farthings  is  mora 
than  36,  ^  parts  is  greater  than  l|qr.  for  which  2  must  bo  added.  • 
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2.  What  is  the  value  of  -679  of  a  shilling  )  Ana  8*148d. 

3.  What  is  the  value  of  •9999£  1      Ans.  i9a  ll|d.  -jV  or  JBl. 

4.  What  is  the  value  of  -617  of  a  Cwt.  1 

Ans.  2qrs.  13H.  loz.  IQi^r. 
6.  What  is  the  value  of  8593  of  a  lb.  Troy? 

Ans.  lOoz.  6pwt  5gr. 

6.  What  is  the  value  of  397  of  a  yard  ?        Ans.  Iqr.  2'352n. 

7.  What  is  the  value  of  -8469  of  a  degree  ? 

Ans.  58m.  6fur.  35po.  Oft  11  in. 

8.  What  is  the  value  of  -569  of  a  year  1 

Ans.  207da.  16ho.  26m.  24sec. 

9.  What  is  the  value  of  '713  of  a  day  ?     Ans.  17h.  6m.  43sec. 

« 

CASE  V. 

Tofijid  the  value  of  any  decimal  of  a  pound  by  Inspection. 

Rule.* 

Double  the  first  figure,  or  place  of  tenths,  for  shillings,  and  if 
the  second  figure  be  5,  or  more  than  5,  reckon  another  shilling ; 
then,  after  the  5  is  deducted,  call  the  figures  in  the  second  and 
third  places  so  many  farthings,  abating  1  when  they  are  above  12, 
and  2  when  above  36,  and  the  result  will  be  the  answer. 

Note.  When  the  I>ecimal  has  but  2  figures,  if  any  thing  remain 
after  the  shillings  are  taken  out,  a  cipher  must  be  annexed  to  the 
right  hand,  or  supposed  to  be  so. 

Examples. 

I.  Find  the  value  of  ■876£  by  inspection. 
16s.        =  double  of  8. 
Is.        for  the  5  in  the  second  place,  which  is  to  be  taken 
And  6|d.=:26  farthings  remain  to  be  added.  [out  of  7. 

Deduct  |d.  for  the  excess  of  12. 

17s.  6^d.  the  Ana 
2.  Find,  by  inspection,  the  value  of  "49  £. 
8s.  -  -»=  double  of  4. 

Is.  -  -  for  the  5  in  the  place  of  hundredths. 
lOd.  =  40  farthings,  a  0  being  annexed  to  the  remaining  4. 
Ded.  ^d.  for  the  excess  of  36. 

9s.  9Jd.  the  answer. 

3.  Find  the  value  of  •097£  by  Inspection.  Ans.  Is.  11  Jd. 

4.  Value  the  following  decimals  by  Inspection,  and  find  their 
sum,  viz.  785/:  +  •537£  +  •916£  +  •74je  +  •5£  +  •25£  +• 
-09£  H-  '008£.  Ads.  £3  168.  6d. 

•  AfthwraleistlienTeneof  tlMnile,Casein.the  reaaoDlitppueiitfiQQitiM 
dantnitiilion  of  that  nde. 
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MCIMAL  TABLES  OF  COIN, 

WEIGHT,  AND  MEASURE.       | 

TABLE  m. 

Poind.. 

Dedmile. 

OvoM. 

Deeinub 

TABLE L 

37 

■241071 

IS 

■TO 

Tbot  Weioht. 

26 

-332143 

11 

-G875 

Com. 
filhelnuger. 

1  lb.  the  Integer. 

2S 
34 
23 

■833214 
■314286 

-205367 

10 
9 

8 

-635 

■6625 
■5 

Stiil  ^K 

Shil  Jte.. 

Tails  11.  , 

33 

196438 

7 

■4375 

19 
18 

17 

■95 
■9 
■35 

'8 
■TO 
■7 
■65 

9 

8 

6 
5 
4 
3 

.45 
.4 

.35 

.35 
.3 
.15 

Pwto. 
10 
9 
8 

7 
6 
5 

Dednnle. 

■041666 

-033333 

■(B9166 

-026 

■(KU833 

21 
30 
19 
■     18 
17 
16 
15 

■lerc 

178571 
■169643 
■160714 

-151786 
■143857 
■133928 

6 
5 
4 

3 
2 

-375 

319i 

-25 

■1875 

■125 

■0635 

iSiS^ 

Decimal.. 

■6 

3 

.1 

4 

-016666 

14 

■125 

15 

■068593 

11 

'M 

.05 

3 

■0135 

13 

-110671 

14 

054687 

10 

■<> 

3 

-008333 

13 

■107143 

13 

-050781 

004166 

11 
10 
9 
8 
7 
6 
5 
4 

■098214 

-089986 

■08(057 

-071428 

■0625 

•053671 

■035714 

13 
11 
10 
9 

8 
7 
6 

^M6875 
M3968 
-0390^ 
035156 
03135 
■027343 
■023437 
-019531 
■016635 
■011718 

-003906 

Pence. 
11 
10 
9 

8 
1 
6 

Decimtli. 
'U5833 
■041666 
■0375 
-033383 
■039166 
■025 

Giuiu. 
1-2 
11 
10 
9 
8 

Dedm.^.. 

-oowes 

-00191 
■001736 
■001663 
001389 

■030633 

7 

-001315 

■036786 

i 

■01CG66 

6 

-001042 

2 

■017857 

3 
2 

S 

■0125 

■008333 

•004166 

5 

4 
3 
2 

■000668 
■000694 
■000521 

■000347 
-000173 

-008938 

15 
14 
13 

bednuk. 

-008370 

■007812 
-00(254 

TABLE  VI. 
Cloth  Meiriu. 

3 

Docinnli. 
■003135 

2 

1 

0020833 
■0010416 

1  Ot.  the  Integer. 
PernijwMghUtbe 

tbeGntTsbte. 

12 
11 

-006696 

■006138 

lYtid  the  Integer. 

On.     Dednul*. 

3        -75 

2        -5 

TABLE  n. 

10 
9 
8 

-00568 
•006023 
■004464 

CoDf&LongMMi. 

Gtrwnj 
IS 

Decinid.. 
■035 

7 
6 

-003906 

1        -26 

-003348 

Nuk.     bedmA: 

I  SML  «id  1  Foot 

11 

■022916 

5 

-003T9 

3        -1876 

ItehWgw. 

10 

■020833 

4 

002332 

9        -135 

PenoeA. 

Daeiimb. 

9 

-01875 

3 

■001674 

1         -0635 

8 

-016666 

3 

-001116 

11 
10 
9 

■916666 
-833333 

-TO 

7 

«14663 

■000558 

TABLE  Vn. 

6 
5 
4 

-0195 

-010(16 

-008333 

2 

IVcuo^ 
-000418 
-000379 
-000139 

LONOHUKTU. 

Iftde  the  Integer. 

8 

■066066 

3 

■00625 

YeA. 

DeeioMli. 

7 

■683333 

3 

1 

-004166 

1000 

•6681W 

6 

5 

* 
3 

■6 
■4166GS 

-85 

003063 

TAB 

LBV. 

900 
800 
700 
GOO 

-511364 
-464546 

■34 

TABLE  IT. 

Atoiu> 

DPOltWt. 

1 

■166666 

Atowbupow  Wt 
lis  [kibe  Integer. 

IQkth 

rimpt. 

600 

400 

-984091 

9 

-OSK 

On.     Deramtle. 
3       -75 

Ooieei. 
15 

DMfaneli. 
■9376 

300 
900 

rs 

9       '5 

14 

■876 

100 

■<e«i8 

1      -as 

13 

■8136 

c-«~, 

S6 


FRACTKNfa 


90 

80 

70 

60 

50 

40 

30 

20 

10 

9 

8 

7 

6 

5 

4 

3 

2 

I 


Feet 
2 
I 


Inches. 
6 
5 
4 
3 
2 
1 


Decimals. 
*051136 
'045454 
•039773 
'034091 
*028409 
•022T27 
•017045 
•011364 
'005682 
•005114 
•004545 
•003977 
•003409 

/002841 
•002273 
•001704 
•001136 
•000568 


Decimals. 
•0003787 
'0001892 


Decimals. 
•0000947 
•000079 
0000632 
•0000474 
'0000316 
.0000158 


TABLE  VIIL 

LicuriD  Mbabubs; 

IGal.  the  Integer. 

GtuAits  the  same  as 
qrs.  in  Table  VI. 

1  Pint.      -125 

3  Gills.      '09375 

2  '0625 

1  '03125 


TABLE   IX. 

Time. 

1  Year  the  Integer. 
Months  the  same  as 
Pence  in  Table  II. 


Days. 

365 

300 

200 

100 

90 

80 

70 

60 

50 

40 


Decimals. 

1 '000000 
'821928 
•547945 
•273973 
•246575 
•219178 
•191781 
•164383 
•136986 
•109589 


Days. 
30 
20 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals. 
•082192 
*054794 
•027397 
'024657 
•021918 
•019178 
'016438 
•013696 
•010959 
•008219 
•005479 
•002739 


1  Day  the  Integer. 


Hours. 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 


Decimals. 
•958333 
•916666 
•875 
•833333 
•791666 
•75 

•708333 
•666666 
•625 
•583333 
•541666 
•5 


Hovm. 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 


Decimals. 
'466333 
'416666 
•375 
•333333 
•291666 
'25 

'208333 
'166666 
•125 
•083333 
•041666 


minutes. 

Decimals. 

30 

•020833 

20 

013888 

10 

•006944 

9 

•00625 

8 

•005555 

7 

•004861 

6 

•004166 

5 

•003472 

4 

'002777 

3 

002083 

2 

•001388 

1 

•000694 

General  Rule. 

To  find  the  value  of  goods  in  Federal  Money. — Multiply  thepric^ 
and  quantity  together ;  point  off  in  the  product,  for  denominationd 
>ower  than  dollars,  as  many  places  as  there  are  in  the  given  price ; 
or,  if  there  be  decimal  places  in  the  quantity  also,  according  to  the 
•  ule  for  multiplication  of  decimals.  This  is  really  multiplication  of 
/.decimals,  the  dollar  being  considered  the  unit. 

Examples. 

1.  Find  the  cost  of  823  yards,  at  91.  29c.  a  yard. 

823x8l.29c.=«1061.67c.  Ad& 

2.  Find  the  value  of  56yds.  2qrs.  at  93.11c.  per  yard. 

56yds.  2qrs.=56-5;  and  56-5x3-1 1=9 175.71c.  6m.  Ana. 

3.  What  must  I  pay  for  6iyds.  at  95.50c.  per  yard? 

Ans.  933.  68c.  7m.  -5. 

4.  Bought  T-Viyds.  at  34  oenta  per  yard :  what  did  I  pay  for  the 
>  "ude?  Ana  92.62-^0. 
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COMPOUND  MULTIPLICATION* 

Is  extremely  useful  in  finding  the  value  of  Goods,  &c.  And  as 
in  Compound  Addition,  we  carry  from  the  lowest  denomination  to 
the  next  higher,  so  we  begin  and  carry  in  Compound  Multiplication: 
One  general  rule  being  to  multiply  the  price  by  the  quantity.  The 
reason  of  the  following  rule  is  obvious. 

CASE  I. 

When  the  quantity  docs  not  exceed  12  yards^  pounds^  6cc, :  Set 
down  the  price  of  1,  and  place  the  quantity  underneath  ihe  least 
denomination,  for  the  multiplier,  and,  in  multiplying  by  it,  observe 
the  same  rules  for  carrying  from  one  denomination  to  another  as  in 
Compound  Additioa 

Introductohy  Examples. 


: 

I". 

2. 

3. 

4. 

£ 

8.     d. 

£ 

% 

d. 

D.  d. 

c. 

m. 

X      8. 

d. 

Multiply    15 

17     1 

25 

12 

8 

8    5 

1 

7 

67   18 

6i 

by 

2 
14    2 

3 

4 

5 

Prod.  31 

34  0 

6 

8 

5. 

6. 

7. 

8. 

D.  c. 

£      8. 

d. 

£ 

8.      d. 

E. 

D.  d.  c. 

m. 

4  75 

13    12 

11 

31 

16    8-J- 

2 

7    8    9 

1 

6 

7 

8 

9 

— 

9. 

10. 

11. 

12. 

£    8.     d. 

£ 

6. 

d. 

D. 

c.    m. 

* 

£       8. 

d. 

4    13    4i 

8 

15 

\V 

a. 

4 

35 

87    6 

14     17 

8i 

10 

11 

12 

9 

133     19 

H 

In  the  last  example,  I  say,  9  times  1  is  9  farthings=2i<].  I  set 
down  •}■  and  carry  2,  saying,  9  times  8  is  72,  and  2  I  carry  makes 
74  pence,  =6s.  2d.  I  set  down  2  in  the  pence  and  carry  6 ;  then, 
9  times  7  (the  unit  figure  in  the  shillings)  is  63,  and  6 1  carry  is  69, 

*  The  product  of  a  number,  consisting  of  several  parts  or  denominatione,  by  any 
ample  number  whatever,  will  be  expressed  by  taking  the  product  of  that  ample 
number,  and  each  part  tnr  itself,  as  so  many  distinct  questions :  Thus  £33  15s.  9d. 
multiplied  by  5,  will  be  165  75s.  45d.=(by  taking  the  shilUnss  from  the  pence,  and 
the  pounds  from  the  shillings,  and  placing  them  in  the  shiilinffs  and  pounds  re»- 
pecUvely,)  £168  18s.  9d.  and  this  will  be  true  when  the  mnltij^icand  is  any  com- 
pound number  whatever. 
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I  set  down  9  under  the  unit  figure  of  the  shillings,  and  carry  6^  saj- 
ingj  9  times  1  is  9,  and  6  I  carry  is  15,  then  I  halve  15,  which  is 
7  and  1  over,  which  I  set  in  the  ten's  place  in  the  shillings,  and 
that,  with  the  9;  makes  19  shillings ;  then  I  cany  the  7  as  pounds : 
Lastly,  9  times  4  is  36,  and  7  I  carry,  are  43  pounds :  I  set  down  3 
and  carry  4  saying,  9  times  1  is  9,  and  4  I  carry  makes  13,  which 
I  set  down,  and  the  product  is  £133  19s.  2-}d. 

Practical  Questions. 

Note,  The  facility  of  reckoning  in  the  Federal  Money  compared 
with  pounds,  shillings,  &c.  may  he  seen  from  the  examples,  in  this 
and  the  following  cases ;  where  the'  same  questions  are  given  in 
hoth  the  currencies,  as  near  as  can  he,  avoiding  small  fractions. 

In  the  following  examples  in  this  and  the  succeeding  cases,  the 
price  in  pounds,  or  shillings,  &c.  is  in  the  currency  of  New  Jersey, 
Pennsylvania,  Delaware,  and  Maryland,  where  the  dollar  is  7s.  6d. 
in  the  last  example  in  each  case ;  in  the  last  example  hut  one,  the 
price  is  in  the  currency  of  New- York  and  North  Carolina,  where 
the  dollar  is  8s. ;  and  in  the  other  examples,  in  the  currency  of 
New  England,  where  the  dollar  is  68.  Thus  in  the  third  example 
the  price,  9s.  lOd.  in  the  currency  of  New- York,  &c.  is  equal  to 
122c.  9m. ;  .and  in  example  4th,  the  price  13s.  7^d.=:181c.  7m. 

1.  What  will  9  yards  of  cloth  at  j  gg^'  ^  I  per  yard  come  to  1 

£0  5s.  4d.     price  of  one  yard,     *88c.  9m. 
Multiplied  hy  9       yards.  9 

Ans.  £2    8    0     price  of  9  yds.    98   '00   1 
o      Q  ««,./i«  «*  S      l^s.     4d.   >  ,       i  £2     6s. 

2.  3  yards  at  ?  ^^  55c.  6m.  \  ^'  ^^'^  =  \  97  66c.  8m. 

^     ft                i98.     lOd.    •  >  _.  >   £2       19s. 

^'    ^  (91  22c.  9m.  J "  i  $7  37c.  4m. 

A      Q                )  ^^-     H^'     t  -   S  ^6  2s.  7jd. 

*•    ^  }9i  81c.  7m.  5 -  ^  $16  35c.  3m. 

CASE  11. 

When  the  multiplier,  that  is,  the  qttantity,  is  above  12 :  You  must 
multiply  hy  two  such  uumhers,  as,  when  multiplied  together,  will 
produce  the  given  quantity. 

Examples. 

1.  What  will  144  yards  of  cloth  cost  at  j  ^^'^  ^^  I  peryardi 

£  s.   d.  c.  m. 

0    3  5f  price  of  1  yard.       5764 .  Or,  5764 

Multiply  by  12  144  12 

Produces        2     1     6  price  of  12  yards.    23056  69168 

Multiplied  by           12                              23056  12 

. 5764  

Answer,  £24  18  0  price  of  144  yards. 8300ia 

Ans.  •83-0016 
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QuestioiiB. 

2.  24  yards  at 

3.  27    -  -  -  - 

4.  44    -  -  -  - 


(68. 

^•1 


3}(i. 

5c.  2m. 
9s.     lOd. 
•1  22c.  9m. 
138.     7 
1  81c.  7m 


per  yard 


Answers. 
5  £7  11s.6d. 
(  925  24c  8m. 
{  £13  5s.  6d. 
f  933  18c.  3m. 
i  £29  19s.  6d. 
(  979  94c.  8m. 


CASE  III. 


When  the  quantity  is  such  a  number^  as  that  no  two  numbers  in  the 
table  will  produce  it  exactly :  Then  multiply  by  two  such  numbers 
as  come  the  nearest  to  it ;  and  for  the  number  wanting,  multiply 
the  given  price  of  one  yard  by  the  said  number  of  yards  wanting, 
and  add  the  products  together  for  the  answer ;  but  if  the  product 
of  the  two  numbers  exceed  the  given  quantity,  then  find  the  value 
of  the  overplus,  which  subtract  from,  the  last  product,  and  the  re- 
mainder will  be  the  answer. 

Examples. 

1.  What  will  47  yards  of  cloth,  at 
come  to  ? 

£  s.  d. 

0  17  9  price  of  1  yard. 
Multiplied  by  5 

Produces  4     8  9  price  of  5  yards. 
Multiplied  by  9 


17s.     9d. 
$2  95c.  8m. 


per  yard. 


•2-958 
47 


20706 
11832 


Produces  39  18  9  price  of  45  yards.       Ans.  $139*026 
Add     1   15  6  price  of  2  yards. 

Ans.  £41  14  3  price  of  47  yards. 
Note.     This  may  be  performed  by  first  finding  the  value  of  48 
yards,  from  which,  if  you  subtract  the  price  of  1,  the  remainder 
will  be  the  answer  as  above. 


Questions. 
2.    75  yards,  at  |  ^g  Jlj-^,. 

o      cTi  S  16s.  4d. 

3-     67i J  j2  4c. 

Od. 
33ci. 


Answers. 


i  t^r   .r.rA  S     ^^I    IS.    lOjd.   } 

^  per  yard  =    J  ,70  31c.  2im.  ^ 


4.     59 


i  lOs. 
>$1 


I   £55  2s.  6d. 
~    \  *137  81c. 
_    i   £29  10s.  Od. 
"*    }  •78  66c.  6m. 


CASE  IV. 


When  the  quaniity  in  any  number  above  the  Multiplication  Table  : 
Multiply  the  price  of  1  yard  by  10,  which  will  produce  the  price 
of  10  yards :  This  product,  multiplied  by  10,  will  give  the  price  of 
100  yards ;  then,  you  must  multiply  the  price  of  one  hundred  by 
the  number  of  hundreds  in  your  question ;  the  price  of  ten,  by  the 
number  of  tens ;  and  the  price  of  unity,  or  1,  by  the  number  of 

9* 
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unita :  Lastly,  add  these  several  products  together,  and  the  muxk 
will  be  the  answer. 

Examples. 

1.  What  Will  359  yards  of  cloth,  at  C4s.  7^.  )  ^^        , 

amount  to  ?  { 77c.  Im.  ]  ^   ^   ^ 

£  8.  d.  cm 

0    4  7J  price  of  1  yard.  771 

—^ 359 

10  

6939 

2    6  3  price  of  10  yards.  3855 

10  2313 

23    2  6  price  100  yds.  Ans.  $276-789 
3 

69  7  6  price  of  300  yards. 
5  times  the  price  of  10  yds. =11  11  3  price  of  50  yards. 
9  times  the  price  of  1  yd.=  2     I  7^-  price  of  9  yards. 

Answer  £83  0  4J  price  of  359  yards. 

o  OAT       /    ,S17s.  .8id.      i  „,,„,,o        <  £256  15s.  7id.     > 
2.  297  yards  at  j  ^^  88c.  2m.  I  P^^  ^^^^  =    \  8855  95c.  4m.    \ 

Q  AQT  $9s.  lljd.      \  _  J£235    Os.  5Jd.    ( 

d.  4d7  -  -  -  ^  gj  65c. 6Jm.  J  '""  I  $783  40c.  G^m.  S 

.    _,_  i5s.  lOd.        I  _  S£149    6s.  8d.      > 

*•  ^^^   '  ■  ■  1  80  72Hc.     S "  i  »373  33Jc.  \ 

-    .^.  i  183.  yd.         i  _  i£717   3s.  9d. 

&.  700   -  -  -  ^  j2  50c.         ] ~  \  $1912  50c. 

CASE  V. 

To  find  the  value  of  one  hundred  weight:  As  112  is  the  gross 
hundred,  so  112  farthings  are  =  2s.  4d.  and  112  pence  =9s.  4d.  ; 
therefore,  if  the  price  he  farthings,  or  not  more  than  3d.  multiply 
2s.  4d.  by  the  farthings  in  the  price  of  1  lb.  or  if  the  price  be  pence, 
multiply  4s.  9d.  by  the  pence  in  the  price  of  1  lb.  and  in  either 
case  the  product  will  be  the  answer. 

Examples. 

I.  What  Willi  Cwt.  of  chalk  come  to  at  J  2c^lm    \  ^^  I^^^^i* 

112  farthings  =0    2    4  price  of  1  cwt.  at  ^  per  lb.  *021 

Ud.  =  6  farthings  in  the  price.  112 

Answer  £0  14    0  price  1  cwt.  at  1  j-  per  lb.  42 

21 

21 

Ans.  2*352 
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8.  d. 
2.  1  Cwt  of  tin  at  2^.  per  lb.  ?  2  4  price  of  1  Cwt  at  ^d.  per  lb. 
-03125  9  farthings  in  the  price  of  1  lb. 


112 

6250 
3125 
3125 

Ans.  93 -50000 

3.  1  Cwt.  of  lead  at 


Ans.  £1  1  0  price  of  1  Cwt  at  2^  per  lb. 


'     '       '^  7  pence  in  the  price  of  1  lb. 


£3  5  4  pr.  of  1  Cwt.  at  7d.  per  lb 

Ans.  •  10-976.  

Cluestions.  Answers. 

4.  1  Cwt.  of  copper  at  Ojd.  per  lb.  =  £0  7s. 
K      1  i    3d.     )         ,•        (  jSl  8s. 

^'     ^  '" \  3Jc.    lPerlh.=  jj3  5Q^ 

°-     * ^    5c.     )    '  '  '       (95  60c. 

CASE  VI. 

To  find  the  value  of  a  hundred  weighty  token  ike  price  of  lib.  is 
any  number  of  pounds  and  skillings  ;  or  skillings^  pence  arul  far- 
tkings :  Multiply  the  price  of  1  lb.  by  7,  its  product  by  8,  and  tkis 
product  by  2 ;  which  last  product  will  be  the  answer  required :  for 
7x8x2=112. 

Examples. 

1.  What  will  I  cwt.  of  tobacco  cost  at  j  ^g^*  3^  I  per  lb. 

£  s.  d.  D. 

0  5  7J  price  of  1  lb.  -9375 

7  112 


1  19  4^  price  of  7  lb.  18750 

8  9375 


15  15  0  price  of  56  lb.  or  |  cwt. 


9375 


2  9105*  Ans. 


Ans.  £31  10  0  price  of  1121b.  or  1  cwt 

Questions.  Answers. 

A    in*    ♦Ms-  lOld.  )  ^^,  ,,         (       £21  14s. 
2.  1  Cwt  at  J  ^^^   ^^  J  per  lb.  =   ?  ^^^  35c.  2m.^ 

o      ,  \  98.    6d.    /  5       £53  4s. 

'^'     ^      "  "    J$l  58Jc.    S  f     •'^r  334a 
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4.  1  Cwt.  at 


16s.  1  li^.  ^  „^^  .  _  5  £94  198.  4d.  \ 
$2  82c.  6m  (  P®^  °*  ■"  J  $316  61c.  2m.  S 


g  -      (  I3s.  4(1  >     _  5  £74  13b,  4d. 
5-  *  •  •  "   <  $1  77ic.  S    "  '  '"  <  •ise  66|c. 


6.  1  -  -  - 


22s.  6d.     )  _(£126  08.0d. 

c.    J  "l  8336  00c. 


93  00c. 
Practical  Qukstions  in  Weights  and  Measures. 

1.  What  is  the  weight  of  4  hogsheads  of  sugar,  each  weighing 
7c wt.  3qr8.  191b.?  Ans.  31  cwt.  2qrs.  201b. 

2.  What  is  the  weight  of  6  chests  of  tea,  each  weighing  3cwt. 
2qrs.  91b.?  Ans.  21cwt  Iqr.  261b. 

3.  If  I  am  possessed  of  1^  dozen  of  silver  spoons,  each  weigh- 
ing 3oz.  5pwt. — 2  dozen  of  teaspoons,  each  weighing  15pwt.  14gr. 
— 3  silver  cans,  each  9oz.  7pwt. — 2  silver  tankards,  each  21oz. 
ISpwt,  and  6  silver  porringers,  each  lloz.  18pwt.  pray  what  is 
the  weight  of  the  whole?  Ans.  181b.  4oz.  3pwt. 

4.  In  35  pieces  of  cloth,  each  measuring  27  J  yards,  how  many 
yards?  Ans.  971 J  yards. 

5.  How  much  brandy  in  9  casks,  each  containing  45gal  3qt6. 
Ipt.?-  -  Ans.  412gal.  3qts.  IpU 

6.  If  I  have  9  fields,  each  of  which  contains  12  acres,  2  roods 
and  25  poles ;  how  many  acres  are  there  in  the  whole  ? 

Ans.  113A.  3r.  25p. 


COMPOUND  DIVISION* 

Is  the  dividing  of  numbers  of  different  denominations :  In  doing 
which,  always  begin  at  the  highest,  and  when  you  have  divided 
that,  if  any  thing  remain,  reduce  it  to  the  next  lower  denomina- 
tion, and  so  on,  till  you  have  divided  the  whole,  taking  care  to  set 
down  your  quotient  figures  under  their  respective  denominations. 

Introductort  Examples. 

1.  2,  3. 

£    8.     d.  •     D.    d.     c.     m.  £    s.     d. 

Divide  549   17  9  by  5        3)14     1     9      6         4)731  5     lOj^ 

auot.  £109  19  6^ 


*  To  divide  a  number  coniuBtinff  of  several  denominations  bj  anj  simple  num- 
bec  whatever,  is  Uie  same  as  dividing  all  the  parts  or  membeni  of  which  that 
number  is  composed,  by  the  same  number.  And  this  will  be  true  when  any  of 
the  parts  are  not  an  exact  multiple  of  the  divisor;  for,  by  conceiving  the  num- 
ber, by  which  it  exceeds  that  multiple,  to  have  its  proper  value  by  ^ng  {daced 
In  the  next  lower  denomination,  the  dividend  will  still  be  divided  into  parts, 
SAd  the  true  quotient  found  as  before:  Thus  £41  17s.  6A.  divided  by  6,  will 
be  the  same  as  £36  U7a.  43d.  divided  by  6,  which  is  equal  to  £6  19s.  7d.  u  by 
tbsrule. 
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4. 

6. 

6, 

7. 

£    8.  d. 

£  s.  d. 

D.  c.  m. 

£    8.    d. 

2)97  19  10} 

6)37  11  4i 

7)25  49  4 

8)739  12  1} 

£48  19  11^ 


8.  9.  10.  11. 

D.  c.  £  s.  d.  £  8.  d.  E.  D.  d.  c.  m. 

10)3750         10)79  13  91  11)58  19  11}       12)3    9   8  7  5 


In  the  first  example,  having  divided  the  pounds,  the  4,  which 
remains,  is  4  pounds,  which  are  equal  to  80  shillings,  and  17  in  the 
shillings  make  97 ;  I  then  find  5  is  contained  19  times  in  97,  and  1^ 
over :  I  set  down  19  under  the  shillings,  and  reduce  the  2  shillings, 
which  remain,  into  pence,  and  they  make  24,  and  the  9  pence,  in 
the  question,  added  make  33 :  Then  how  often  5  in  33 ;  I  find  it 
6  times,  and  3  over :  I  set  down  6  under  the  pence,  and  reduce  the 
3  pence,  which  remain,  to  farthings,  and  they  make  12 ;  then,  how 
often  5  in  12  ;  I  find  it  to  be  twice :  I  therefore  set  down  |d.  and 
the  2  which  remains,  is  f  of  a  farthing,  which  I  make  no  account 
of. 

12  13  14  15 

T.  cwt.  qr.  lb  oz.  dr.  T.  cwt.  qr.  ft  cwt.  qr.  ft  ft  oz.  dr. 
3)29     13    2  25  12  13      4)6  11  3  19       5)14  1   12      6)10   13  9 


16.  17.  18.  19. 

ft  oz        ft  oz.  pwt.  gr.       ft  oz.  pwt.gr.  ft     oz.  pwt.  gr. 

7)20  13     8)7    10    15   2    9)56    9    13    19      10)849    11     12     14 


20.  21. 

M.  w.  d.     h.  m.  M.     d.     h.     m.  22. 

6)6     3     6     10    29         7)9     21      12    45  8)3s.  25°  55'  25" 


23.  24. 

9^19^  45'    38"  12)189*^  37'  29" 


25.  Suppose  that  two  places  lie  east  and  west  of  each  other,  and 

it  is  found  by  observation  that  it  is  noon  at  the  former  two  hours,  6' 

30'  sooner  than  at  the  latter ;  how  many  degrees  are  they  asunder  ? 

4')2h.  6'  30"  Reduce  the  hours  and  minutes  to  min- 

utes,  then,  minutes  divided  by  4'  give  de- 

31°  37'  30'  Ans.    grees  in  the  quotient.* 

*  Because  3(K)<»,  the  whole  circumfereiioe  of  the  earth,  divided  by  94,  the 
hoiin  in  a  day,  give  15*  for  one  hour  or  00  miniites :  and  60-1-15=4'  fcr  on* 
degree. 
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26.  The  longitude  of  Cambridge  is  4h.  44'  17",  and  that  of  Phi- 
ladelphia, 5h.  0'  43" ;  how  xnal^y  degrees  difference. 

4^  6'  30"  Ans. 

Pbactical  Questions. 

CASE  I. 

Having  the  price  of  any  number  of  yardSj  pounds,  ^c.  which  is 
vnthin  the  pence  table,  or  is  a  composite  number,  to  find  the  price  of 
one  yard,  pound,  6fc.  use  the  following  rule.  If  the  quantity  do  not 
exceed  12,  proceed  by  setting  down  the  price,  and  dividing  it  by  the 
quantity ;  which  quotient  will  be  the  price  of  one  yard,  required ; 
but  if  the  quantity  exceed  12,  then  divide  by  such  numbers,  as,  when 
multiplied  together,  will  produce  the  quantity,  and  the  last  quotient 
will  be  the  value  of  1  yard,  required. 

Examples. 

1.  If  9  yards  of  cloth  cost  £4  3s.  7jd.  what  is  it  per  yard  ? 

£    8.     d. 
9)4     3    7J 

0    9     3i  Ans. 

2.  If  7  ells  cost  £5  17s.  5d.  what  cost  1  ell?    Ans.  16s.  9Jd. 

3.  If  1 1  sheep  cost  £6  5s.  9d.  what  did  each  cost  ?  Ans.  1  Is.  5,|d. 

4.  If  12  gallons  of  rum  cost  J£8  lis.  9^d.  what  is  it  per  gallon? 

Ans.  14s.  3Jd. 

5.  If  84  cows  cost  £253  13s.  what  is  the  price  of  each  ? 

Ans.  £3  Os.  4§d. 

6.  If  132  bushels  of  com  cost  £20  12s.  6d.  what  is  that  per  bushel? 

Ans.  3s.  1^. 

7.  If  1 1  sheep  cost  825.63c.  what  is  the  price  of  each  ? 

Ans.  $2.33c. 

8.  If  84  cows  cost  $863.52c.  what  is  the  price  of  one  ? 

Ans.  $  10.28c. 

9.  If  132  bushels  of  corn  cost  866  what  is  the  price  of  a  bushel  ? 

Ans.  50c. 
Note.     If  there  be  a  remainder  after  the  division  by  one  of  the 
})arts  of  a  composite  number  before  the  last,  that  remainder  must  be 
divided  according  to  the  rule  for  division  of  fractions,  as  in  the  fol- 
lowing example. 

10.  If  35  yards  cost  £37  1  Is  what  is  the  price  of  one  yard? 

£        s. 
35=5X7  5)37  ..11 


7)  7  .  .  10  .  .  2  .  .  l^r. 


115        li-|qr-  Ans. 
In  dividing  the  farthings  by  7,  there  is  a  remainder  of  6fqrs. 
which  is  to  be  divided  by  7  to  obtain  the  whole  answer.     Now  6^1^= 
%^,  and  -V^7=ff,  which  must  be  annexed  to  farthing  in  the  last 
quotient. 
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1 1.  If  42  bushels  of  wheat  cost  $48.57 c.  what  costs  one  bushel  f 

Ans.  $iA5-f^c. 

12.  What  do  I  pay  a  pound  for  cotton  when  991bs.  cost  £6  28.  4d| 

Ans.  Is.  2i}d. 

CASE  II. 

Having  the  price  of  a  hundred  weighty  to  find  the  price  of  lib: 

Divide  the  given  price  hy  8,  that  quotient  by  7,  and  this  quoj 
tient  by  2,  and  the  last  quotient  will  be  the  price  of  1  ft  required^ 

Examples. 

1.  K  1  cwt.  of  flax  cost  £2  7s.  8d.  what  is  that  per  ft  9 

8)£2  7s.  8d. 

7)0    5  lU 

2)0    0  10d.0fqr. 

0    0    5^*d.  price  of  I  pound. 

2.  At  £3  lOs.  per  cwt.  what  cost  1ft?  Ans.  7id. 

3.  At  £6  6s.  per  cwt.  what  cost  1ft?  Ans.  Is.  1  j-d. 

4.  At  £42  lis.  8d.  per  cwt.  what  cost  1  ft  ?  Ans  7a  7|d. 

5.  At  85.60  per  cwt.  what  cost  1ft?  Ans.  5c. 

6.  At  $3.33c.3m.  per  cwt.  what  cost  1ft?  Ans.  2c.  9-ftVni. 

7.  If  1  cwt  cost  $156,  what  is  the  price  of  1  ft  ?    Ans.  $1.39f  c. 

CASE  m. 

Having  the  price  of  several  hundred  weighty  to  find  the  price  per  ft : 
Divide  the  whole  price  by  the  number  of  hundreds,  which  will  give 
the  price  peic  cwt.  and  then  proceed  as  in  the  last  Case. 

Examples. 

1.  If  5  cwt.  of  sugar  cost  £13  8s.  4d.  what  is  that  per  ft  ? 

5)£13  8s.  4d. 

8)2  13  8  price  of  1  cwt. 

7)0  6  8j|d.  price  of  14  ft  or  }  cwt. 

2)0  0  1  l^d.  price  of  2  ft  or  ^  cwt. 

0  0  5}  price  of  1  ft. 

2.  If  8  cwt.  cocoa  cost  £15  17s.  4d.  what  is  that  per  ft?  Ans.  4|d» 

3.  If  3^  cwt  of  sugar  cost  i>9  i7s.  2d«  what  is  that  perft  ? 

Ans.  G^d. 

4.  If  If  cwt  of  cotton  wool  cost  £6  lOs.  8d.  what  is  that  per  ft? 

Ans.  8d. 
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I 

•  5.  If  3  cwt.  of  raiBUiBCost  850.520.  what  cost  1  lb?  ) 

$ 
3)50.52 

8)16.84 

7)  2a05 

2)    .300} 

.IScO/fin. 

6.  If  3|cwt.  cost  917.560.  what  is  one  Ik? 

7.  If  1 1^  cwu  cost  987.330.  what  cost  1  lb  1 

8.  If  3^  cwt.  cost  93.64/  what  cost  1  lb  ?  Ans.  Ic. 
Note.    This  Case  proves  the  6th  in  Compound  Multiplication. 

CASE  IV. 

Having  the  price  of  any  number  ofyards^  ^c,  to  find  the  price  of 
\  yard :  Divide  the  price  by  the  quantity,  beginning  at  the  highest 
denomination,  and,  if  any  thing  remain,  reduce  it  into  the  next, 
and  every  inferior  denomination,  and,  at  each  reduction,  divide  as 
before,  remembering  each  time,  to  add  the  odd  shillings,  pence,  ^.c. 
if  there  be  any,  and  you  will  have  the  value  of  unity  required. 

Note.  If  there  be  ^,  ^  or  |  of  a  yard,  pound,  dbc.  multiply  both 
the  price  and  quantity  by  4,  and  then  proceed  as  above  directed? 
or,  in  federal  money,  work  by  decimals. 

Examples. 
1.  If  95ilboffig8Cost  {  illlllll^  Jwhataretheyperib? 

!b  £      8.    d. 

Quantity  =  95  J  Price  =  16     13    6i 

Mult,  by       4  4 

Produces  382  for  a  divisor.      Product  £66     14    3  for  a  dividend. 
382)66     14     3  (0    3     5}  }|f  per  lb. 

20  $    c.m.dec.c.  m. 

95l=s95-5)55-59375(-58  2+An8. 

382)1334(3  4775 

1146  

7843 

188  7640 

12  

2037 

382)2259(5  1910 


1910 


1275 


882)1396(3 
U46 

"260 
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2.  If  147  buBhels  of  r  je  coet  £47  128.  6d.  what  is  it  per  bushel  ? 

Ans.  6s.  5}d. 

3.  If  33^  yards  of  baize  cost  £25  138.  Oj^d.  what  is  it  per  yard  1 

Ans.  15s.  5Jd.  -f^. 

4.  If  1471b8.  cost  $158  76c.  what  is  the  price  of  1  pound  1 

Ans.  $1  8c. 

5.  Bought  33  Jyda  of  cloth  for  $85  63a  2m. ;  what  did  I  pay  a 
yard  1  Ans.  $2  57c.  5m. 

Note.     This  proves  the  3d  and  4th  Cases  in  Multiplication. 

Practical  Qusstions  in  Money. 

1.  Divide  j  ,f/i%^5^,  f^  \  among  5  men  «id  4  women,  and 

give  the  men  twice  as  much  as  the  women. . 

Men.  Women.  £    s.  d.  £   s.  d. 

^6  and  4  Divide  by  14)273  9  4(19  10  8=1  womarfs  share. 
Mult.  by*2  1 4  4  women. 

10  shares.  133       78    2  8«women's  share. 

Add  4  women's  shares.        126       

—  JB19  10  8 

14  the  number  of  equal      7  2 

shares  in  the  whole    20       — — 
=Divi8or.  —     £39     1  4=1  man's  share. 

14)149(10            5  men. 
14 

—  £195    6  8=men's  share. 

9       78    2  8=women's  share. 
12       

—  £273    9  4  Proof. 
14)112(8  

112 

D. 

14)9 11  •555(65- 111+  =1  woman's  share. 
84  4  women. 


7 1      260'444=swomen'8  share.- 

70       

—  65111+ 

15  2 

14  

—           130*222+  si  man's  share. 
15                      5 
14  


«-  651-111+  smen's  shave. 

15         260-444+  socmen's  share. 
14 

1 


911-555+  Proof: 

10 
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2.  Divide  £120  17&  4d.  among  7  men  and  7  women,  and  give 
the  women  3  times  so  much  as  the  men. 

Ans.  £4  6s.  4d.=a  man's  share.    £12  198.=a  woman's  share. 

3.  Divide  £39  12s.  5d.  among  4  men,  6  women,  and  9  boys: 
Giye  each  man  double  to  a  woman,  and  each  woman  double  to  a  boy. 

Ans.  £1  Is.  5d.=a  boy's  share.    £2  2s.  1  Od.=a  woman's  share. 
£4  5s.  8d.=a  man's  ditto. 

4.  Divide  5  guineas  among  8  men : — Give  A  8d.  more  than  B. 
and  B  8d.  more  than  C,  &c.  Ans.  H's  share=15s.  2d. 
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Rules  for  reducing  the  Federal  Coin,  and  the  currencies  of  the 
several  United  States;  also  English,  Irish,  Canada,  Nova-Scotia, 
Livres  Tournois  and  Spanish  miUed  Dollars,  each  to  the  par  of  all 
the  others.* 


I.  To  reduce  New  Hampshirej 
Massachusetts^  Rhode  Island^ 
Connecticut^  and  Virginia  cur- 
rency : 

1.  To  Federal  Money. 
Rule. — Reduce  the  shillings, 
pence  and  farthings,  to  decimals, 
by  Inspection  (Case  3d,  Dec. 
Frac.)  divide  the  whole  by  3, 
putting  the  comma  one  figure 
further  to  the  right  hand  in  the 
quotient,  than  in  the  pounds  of 
the  dividend,  and  the  quotient 
will  be  the  answer  in  dollars, 
cents  and  mills. 


1.  Reduce  £349   19s.   Id.  to 
dollars. 

•9  =  J  the  shillings. 
'05  =  odd  shillings. 
•004  =  qrs.  in  Id. 


•954  =  decimal 
3)349-954       D.    c.   m. 
1166-513=1166  51  3  Ans, 

2.  Reduce  198.  IJd.  to  dollars. 

•3  19c.  Ans. 

3.  Reduce  Is.  to  cents. 
Is.  =  "05  then 

3)0   5  c.  m. 

0*  166}  =  16  6}. 


*  The  Rules  for  the  reduction  of  money  depends  upon  the  relative  value  of 
the  currency  of  diiierent  States,  &c.  This  value  u  eiven  in  the  wvenl  rulee^ 
Thue  4  pounds  of  the  currency  of  New- York  and  North  Carolina,  are  equal 
to  3  pounds  of  New  Enfflu)d  and  Virginia ;  4  of  New  England  and  Viiginia, 
are  equal  to  3  of  England ;  4  of  New  Engluid  &c.  are  eqiud  to  5  of  Pennsyl- 
vania, New  JerMy,  &c ;  and  i  pound  ofNew  England,  dec,  is  equal  to  seven 
ninths  of  a  pound  of  South  Carolina  and  Georgia,  i^  t^us  of  the  othen.  The 
mles  are  therefore  obvious.  In  some  cases,  tne  process  is  contracted,  and  the 
contraction  is  ^ven  for  the  rule,  because  the  operation  is  simplified.  ThOs  the 
first  rule  is  eqmvalent  to  mnltipi^ing  the  pounds  and  «W^nvi|ff  by  90  and  dividing 
the  product  by  6,  the  shillings  m  a  doUar.    But  as  «flari.fl,  the  sum  is  mnllf 

olied  by  10  in  removing  the  separatriz  one  figun  to  the  right,  before  the  divkioii  by 
t  is  made.  The  relative  value  ofa£,dependb  on  the  numm of  ihillmgiiecfcaDed 
the  doUar,— the  greater  the  number  of  ■hittiQgi  in  «  doUu  the  kti  the  £|  and 


te  reverse. 


REDUCTION  OF  COINS. 


Ill 


4.  Reduce  Id. 

Ans.  ic.  S^m. 

5.  Reduce  Iqr. 

Iqr.  =  001041  and 
3)-0  01  041 

0-00  347  =  3fiV  nxiJls. 
2.  To  New  York  and  North 
Carolina  currency. 

Rule. — ^Add  one  third  to  the 
New  Hampshire,  &c.  sum,  and 
the  sum  total  will  be  the  New 
York,  &c.  currency. 

Reduce  £100  New  Hampshire, 
&c.  to  New  YorJf,  &c. 
£ 
3)100 
+  33  6  8 


4)100 
—  25 

£75  Answer.^ 
6.  To  Irish  Money. 
Rule. — ^Multiply    the    New 
Hampshire,  Sec.  sum  by  13,  and 
divide  the  product  by  16. 

Reduce  £100  New  Hampshire, 
&c.  to  Irish  Money. 
100  • 


£133  6  8  Ans. 

3*  To  Pennsylvania^  New  Jer- 
styj  Delaware  and  Maryland  cur- 
rency. 

Rule. — Add  one  fourth  to  the 
New  Hampshire,  &c.  sum. 

Reduce  £100  New  Hampshire, 
&c.  to  Pennsylvania,  &c. 
4)100 
+  25 

£125  Ans. 

4.  To  South  Carolina  and 
Georgia  currency, 

Rule.-T-Mliltiply  the  New 
Hampshire,  &c.  sum  by  7,  and 
divide  the  product  by  9,  and  the 
quotient  is  the  answer. 

Reduce  £1 00  New  Hampshire, 
Ac.  to  South  Carolina,  Ac. 
100 


9)700 
£77  15  6|  Ang. 

5.  To  English  Money, 
Rule. — Deduct  one  4th  from 

the  New  Hampshire,  &c.  sum. 
Reduce  £100  New  Hampshire, 

&c.  to  English  Money. 


4x3+the  given  sum. 


400 
3 

1200 
+100 


16=4X4)1300 

4)325  ' 

£81  5  Ans. 
^  7.  To  Canada  a'nd  Nova  Scotia 
currency. 

Rule. — Multiply  the  New 
Hampshire,  &c.  sum  by  5,  and 
divide  the  product  by  6. 

Reduce  £100  New  Hampshire, 
&c.  to  Canada,  &c. 
100 
5 

6)500 

£83  6  8  Answer. 

8.   To  livres  Toumois. 

Note.  12  deniers,  or  pence, 
make  1  sol,  or  shilling,  20  sols, 
or  sous,  1  livre,  or  pound. 

Rule. — Multiply  the  New 
Hampshire,  Sec,  pounds^  by  17^, 
and  the  product  will  be  livres: 
Or,  multiply  the  sum  in  shillings 
by  7 :  Divide  the  product  by  8, 
and  the  quotient  will  be  livres, 
sou%  dbc. 
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Reduce  £100  New  Hampehire, 
&c.  to  Livres  Tournoia. 
100       .    Or,  100 


100 
50 

Ans.  1750  liv. 


20 


2000 
V  7 

8)14000 


Ans.'  1750  livres. 

ld.=lsou.  5^eniers  =17^  sous. 

jCl=17i  livres. 

11.  To  reduce  Federal  Money j  to 

New  England  and  Virginia 

currency. 

RuIc^Mulliply  the  Federal 
money  by  3,  and  if  it  consist  of 
dollars  only,  cut  off  1  figure,  if 
of  cents  also,  cut  off  3,  and  if 
of  mills,  4  figures  at  the  right 
hand;  then  reduce  the  figures 
so  cut  off  to  farthings  each  time 
cutting  off  as  at  first  and  the  left 
hand  figures  are  pounds,  shil- 
lings, &c.  Or,  reduce  them  by 
inspection. 

1.  Reduce  $1166  51c.  3m.  to 
New  England  currency. 
8    c.  m. 
1166*51   3 
3 


£349-953  9 
20 

s.  19-0780 
12 


•936  =ld.  nearly. 
Or,  18s.      =  double  of  9. 
1&      =  5  in  the  2d  place. 
Id.  =:  3*9  or  4qrs.  that 
—  [remain. 

19s.  Id.  Ans. 

2.  Reduce  45  dollars. 

£13  10s.  Ans. 

3.  Reduce  $12  7c.  to  N.  E. 
money.  £3  12s.  5  04 


III.  To  reduce  New  Jersey^  Penn- 
sylvania^ Delaware  and  Mary- 
land currency. 

1.  To  New  Hampshirey  Massor 
chuseiiSj  Rhode  Island,  Conneciir 
cutj  and  Virginia  currency. 

Rule.  Deduct  one  fifth  from 
the  New  Jersey,  &c.  sum,  and 
the  remainder  will  be  New- 
Hampshire,  &c.  currency. 

Reduce  JB  100  New  Jersey,  dtc. 
to  New  Hampshire,  dec. 
5)100 
—  20 

£80  Answer 

2.  To  New  York  and  North 
Carolina  currency. 

Rule.  Add  one  fifteenth  to  the 

New  Jersey,  &c.  sum- 
Reduce  £100  New  Jersey,  &c. 

to  New  York,  &c. 

15=3x5)100 

3)20 

+  6  13  4+giv.  sum. 

£106  13  4  the  Answer. 

3.  To  South  Carolina  and 
Georgia  currency. 

Rule.  Multiply  the  New  Jer- 
sey, &c.  sum  by  28,  and  divide 
the  product  by  45,  and  the  quo- 
tient is  South  Carolina,  &c. 

Reduce  £100  New  Jersey,  &c. 
to  South  Carolina,  &c. 

100 

.     4X7=28 


45=5x9)2800 


5)311  2  2| 
£62  4  5i  Ana. 
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4  Ta  English  Money. 
Rule.    Multiply  the  New  Jer- 
sey, &c.  by  3,  and  divide  the  pro- 
duct by  5. 

Reduce  £100  New  Jersey,  dba 
to  English  money. 
100 
3 


5)300 

£60  Answer. 
5.  To  Irish  Money. 
Rule.     Multiply  the  New  Jer- 
sey, &G.  by  13,  and  divide  the 
product  by  20. 

Reduce  £100  New  Jersey,  &c. 
to  Irish. 

100 


4x3+the  giv.  sum. 

400 
3 


1200 
+  100 


20=4X5)1300 

4)260 

£65  Answer. 
6.  To  Canada  and  Nova  Seotia 
currency. 

Rule.     Deduct  one  third  f(om 
the  New  Jersey,  &c. 

Reduce  £100  New  Jersey,  &c. 
to  Canada,  ^c. 
3)100 
—  33    6  8 


by  10,  and  the  quotient  will  be 
livres^  sous,  &c. 

Reduce  £100  New  Jersey,  d^. 
to  Livres  Toumois. 

J  00       Or.  100  )  >d.=l^UB. 

14  20  ^    19.S1480U9. 

—  j£l=14liv. 

400  2000 

100  7 

Ana.  1400liv.lO)14000 

1400 

8.  To  Spanish  milled  dollars. 
Rule.  Multiply  the  New  Jer- 
sey, &c.  pounds  by  2}  and  the 
product  will  be  dollars. — Or,  mul- 
tiply them  by  8 :  Divide  the  pro- 
duct by  3,  and  the  quotient  will 
be  dollars. — If  there  be  shillings 
in  the  given  sum,  for  every  78. 
6d.  add  1  dollar  to  the  quotient. 
Reduce  £100  10&  New  Jersey, 
&c.  to  dollars. 

100  Or  100 

8  2 

3)800  200 

100x|=  66J 

266}       108.=^     l| 

108.=1J 


Ans.  268  dol. 


268  as  be- 
[fore. 


£66  13  4  Ans. 
7.  To  lAvres  Toumois, 
Rule.  Multiply  the  New  Jer* 
sey,  &c.  pounds  by  14,  and  the 
product  will  be  livrcB  Toumois, 
—or  multiply  the  sum  in  shil- 
lings by  7 ;  divide  the  product 


IV.  To  reduce  New  York  and  N. 
Carolina  currency, 

1.  To  New  Hampshire^  Massa- 
chusetts^ Rhode  Islandj  Connecti- 
cutf  and  Virginia  currency. 

Rule.  Deduct  one  fourth  from 
the  New  York,  &c. 

Reduce  £100  New  York,  &c. 
to  New  Hampshire,  Ac. 
4)100 
—25 

£75  Answer. 

2.  To  New  Jersey,  Pennsyha 


ma, 


DehufarCf  and  Maryland 
currency. 


\0* 
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Rule.  Deduct  one  Bixteenth 
from  the  New  York,  &c.  sum. 

Reduce  £100  New  York,  &c. 
to  New  Jersey,  Ac. 

16=4x4)100 

4)25 
— £6    5 
£93  15  Answer. 

3.  To  South  Carolina  and 
Georgia  currency. 

Ri3e.  Multiply  the  New  York, 
&c.  sum  by  7,  and  divide  the  pro- 
duct, by  12:  The  quotient  is 
South  Carolina,  &c. 

Reduce  £100  New  York,  &c. 
to  South  Carolina,  &c. 
100 
7 

12)700 


100 

6y6-(-  thrice  th« 
—  giv.  sum. 

600 

6 


3600 
+300=100x3 


64=8x8)3900 


£58  6  8  Answer. 

4.  To  English  Money. 

Rule.  Multiply  the  New  York, 
&c.  sum  by  9  :  Divide  the  pro- 
duct by  16,  and  the  quotient  is 
English. 

Reduce  £100  New  York,  &c. 
to  English  Money. 
100 


16=4x4)90a 

4)225 
£56  5  Answer. 

5.  To  Irish  Money,  , 

Rule.  Multiply  the  New  York, 
&c.  sum  by  39 :  Divide  the  pro- 
duct by  64,  and  the  quotient  is 
Irish. 

Reduce  £100  New  York,  Ac. 
to  Irish  money. 


8)487  10 

£60  18  9  Ans. 

6.  To  Canada  and  Nova  Sco- 
tia currency. 

Rule.  Multiply  the  New  York, 
&c.  sum  by  5,  and  divide  the  pro- 
duct by  8. 

Reduce  £100  New  York,  &c. 
to  Canada,  &c. 
100 
5 

8)500 

£62  10  Ans. 

7.  To  Livres  Tournois. 
Rule.  Multiply  the  New  York, 

&c.  sum  in  shillings  by  21 :  Di- 
vide the  product  by  32,  and  the 
quotient  will  be  livres,  sous,  &c. 
Reduce  £100  New  York,  Jtc. 
to  Livres  Tournois. 

100         Note. 
20     ld.=lj\80u. 


2000 
21 

2000 
4000 


ls.=13|sou. 
l/.=13|liv. 


32»4X8)42000 
4)5250 


Ans.  1312}  livres. 
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8.  To  Spanish  milled  dollars. 

Rule.  U  the  New  York  sum 
be  pounds  only,  annex  a  cipher 
to  them,  then  divide  by  4,  and 
the  quotient  is  dollars :  But  if  it 
be  pounds  and  shillings,  annex 
half  the  shilling's  to  the  pounds, 
and  divide  as  before,  and  the  quo- 
tient is  dollars. 

Reduce  £100  New  York,  &c. 
to  Dollars. 

4)1000 

250  Doll.  Ans. 
Reduce  £100  8s.  to  Dollars. 

4)1004 

251  Dolls.  Ans. 

v.  To  reduce  South  Carolina  and 
Georgia  currency. 

1.  To  New  Hampshire^  Massa- 
tkusetts^  Rhode  Island^  Connecti- 
cut and  Virginia  currency^ 

Rule.  Multiply  the  South  Ca- 
rolina, &c:  sum  by  9,  and  divide 
the  product  by  7. 

Reduce  £100  South  Carolina, 
&c.  to  New  Hampshire,  &c. 
100 
9 

7)900 

£128  11  5|  Ans. 

2.  To  New  Jersey  Pennsylva- 
nia^ Delanjoare  and  Maryland 
currency. 

Rulei  Multiply  the  South  Ca- 
rolina, &c.  sum  by  45,  and  divide 
the  product  by  28. 

Reduce  £100  South  Carolina 
&c.  to  New  Jersey,  &c. 
100 


3.  To  New  York  and  North 
Carolina  currency. 

Rule.  Multiply  the  South  Ca- 
rolina, &c.  sum  by  12,  and  divide 
the  product  by  7. 

Reduce  £100  South  Carolina, 
dec.  to  New  York,  d^. 
100 
12 

7)1200 

£171  8  &?-  Ans. 

4.  To  English  Money, 
Rule.  From  the  South  Caroli- 
na, &c.  sum,  deduct  one  twenty- 
eighth. 

Reduce  £100  South  Carolina, 
&c.  to  Ensrlish  Money. 
28=4x7)100 

4)14  5  8t 


3  11  5f  from  100. 


£96    8  6t  Ans. 
5.   To  Irish  Money, 
Rule.  Multiply  the  South  Ca- 
rolina, &c.  sum  by  117,  and  di- 
vide the  product  by  1 12. 

Reduce  £100  South  Carolina, 
&c.  to  Irish. 

100 


12x9+9    times 
[the  giv.  sum. 


1200 
9 


10800 
+100x9=900 


9x5=45 

•  •  ^~ 

—  »^^  •^\.  ^ » • .  >#>^ 

900 

4)1671     8  6t 

5               V. 

1 

4)417  17  If 

28^4x7)4500 

4)642  17  H 

6. 

£104    9  ^  Ans. 
7b  Canada  and  Nova  Sco- 

£160  14  34  Ans. 

>ia  currency. 
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Rule.  Multiply  the  South  Ca* 
rolina,  &c.  sum  bj  15|  and  divide 
the  product  by  14. 

Reduce  £100  South  Carolina, 
&c.  to  Canada,  4bc. 
100 


6x3 


500 
3 

14«2x7)1500 


2)214  5  8| 

£107  2  lOf  Answer. 

7.  To  Livres  Tournois. 

Rule.  Multiply  the  South  Ca- 
rolina, &c.  pounds  by  22^,  and 
the  product  will  be  livres. 

Reduce  100/.  South  Carolina, 
&c.  to  Livres. 

100    Note.  ld.=rl2soiite^ 
22i  l8.=lilivre. 

l/.=22i  Wvree. 

200 
200 
50 

Ans.  2250  livres. 

8.  To  Spanish  milled  Dollars, 
Rule.  Multiply  the  South  Ca- 
rolina, &c.  pounds  by  30,  and  di- 
vide the  product  by  7,  and  if 
there  be  shillings,  turn  them  into 
dollars,  and  add  them. 

Reduce  £100  South  Carolina, 
&c.  to  DoUara 
100 


VI.  To  reduce  English  Motley. 

1.  To  New  Hampshire,  Mcusa- 
chuseUs,  Rhode  Island^  Cownecti* 
cutf  and  Virginia  currency. 

Rule.  To  the  English  sum, 
add  one  third. 

Reduce  £100  English  to  New 
Hampshire,  dbc 
3)100 
-{-  33  6  8 

£133  6  8  Ans. 

2.  To  New  Jersey,  Pennsylva- 
niOj  Delaware  and  Maryland 
currency. 

Rule.  Multiply  the  English 
money  by  5,  and  divide  the  pro- 
duct by  3. 

Reduce  £400  English,  to  New 
Jersey,  dtc. 
100 
•  5 

3)500 


£166  13  4 
3.     To  New  York  and  North 
Carolina  currency. 

Rule.  Multiply  the  English 
money  by  16,  and  divide  the  pro- 
duct by  9. 

Reduce  £100  English,  to  New 
York  4bc. 
100 

4X4 


10x3=30 


7)3000 
DoUan  428f .    Note.  *H^ 


9)1600 

£177  15  6|  Answer. 
4.    7b  South   Carolina  and 
Georgia  currency. 

Rule.    To  the  English  money 
add  one  twenty  seventh. 

Reduce  £100  Englisb,  to  South 
Carolina,  Ao. 
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27=3X9)100 


50 

40 


3)11     2  2} 

+  3  14  Of 

£103  14  Of  Ans. 
6.   To  Irish  Money. 
Rula  To  the  English  sum  add 
one  twelfth. 

Reduce  £100  English  money 
to  Irish  Money. 

12)100 
+     8  6  8 


£108  6  8  Ans. 
6.   To  Canada  and  Nova  Sco- 
tia currency. 

Rule-  To  the  English  sum  add 
one  ninth. 

Reduce  £100  English,  to  Ca- 
nada, &c. 

9)100 
+     11  2  2| 


£111  2  2§  Answer. 

7.  To  Livres  Toumois. 

Rule.  Multiply  the  English 
pounds  by  23  J,  and  the  product 
will  be  fivres. 

Reduce  £100  English  to  Li- 
vres Tournois. 

100  Note.  Id.=l-}i80^- 
23J  ls=lilivre. 

£l=23Jlivres. 


9)2000 

$222.22fcts.  Ans. 

2.  Reduce  £36  10s.  9d.  ster- 
ling to  dollars  and  cents. 

£36  10s.  9d.=£36.525,  and 
36.525X40.^^^^^33^^^   ^ 

3.  Reduce  £1  sterling  to  Fed- 
eral money.  Ans.  •4.44fc. 

4.  Reduce  £1003.5  sterling  to 
Federal  money.        Ans.  4460 

VII.   To  reduce  Irish  Money. 

1.  To  New  Hampshirej  Mas- 
sachusetts, Rhode  Island,  Connec- 
ticut and  Virginia  currency. 

Rule,  Multiply  the  Irish  sum 
by  16,  and  divide  the  product  by 

13. 
Reduce  £100  Irish,  to  New 

Hampshire,  &c. 
100 


4X4 


400 
4 

13)1600 


300 
200 
33J 


Ans.  2333J  Liv.=2333  6  8 

8.  To  Federal  Money. 

Rule.  Multiply  the  piounds,  or 
pounds  and  decimals  of  a  pound 
by  40  and  divide  the  product  by 
9,  and  the  quotient  will  be  the 
dolls,  or  dollars  and  cents: 

1.  Reduce  £50  sterling  to  Fe- 
deral money. 


£123  1  6t^  Ans. 
2.   To  New  Jersey,  Pennsylva- 
niOi   Delaware  and    Maryland 
currency. 
Rule.  Multiply  the  Irish  sum 
Liv.  sou  den.    ^y  20,  and  divide  the  product  by 

Reduce  £100  Irish  to  New 

Jersey,  &c. 
100 


4X5=20 


400 
5 


13)2000(153  16  11^  Answer. 
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3.  To  New  York  and  North 
Carolina  currency. 

Rule.  Multiplj  the  Irish  sum 
by  64,  and  divide  the  product  by 
39. 

Reduce  £100  Irish  to  New 
York,  &c. 

100 


8X8=64 


800 
8 


£    & 


39)6400(164  2/j  Answer. 
4.     To   South   Carolina  and 
Georgia  currency. 

Rule.  Multiply  the  Irish  sum 
by  1 12,  and  divide  the  product  by 
117. 

Reduce  £100  Irish  to  South 
Carolina,  &c. 
100 


7x4x4=112 


700 
4 

2800 
4 


£    8.    d 


117)11200(95  14  6-iVfAns. 
5.   To  English  MoTuy. 
Rule.  From  the  Irish  sum  de- 
duct one  thirteenth. 

Reduce  £100  Irish  to  English 
money. 

£  8.    d. 
13)W0(7  13  lOtV 
100    0    0 
—7  13  low 


92    6     l-iiAns. 

6.  To  Canada  atui  Nova  Sco- 
tia currency. 

Rule.  To  the  Irish  sum  add 
one  thirty  ninth. 

Reduce  £100  Irish  to  Canada, 


£  8.  d. 
39)100(2  11  3A 
100 

+2  113A 


102  113iVAns. 
7.  To  livres  Tournois, 
Rule.  Multiply  the  Irish  sum, 
in  pence,  by  70 ;  divide  that  pro- 
duct by  39,  and  the  quotient  wiU 
be  sous,  which,  divided  by  20, 
will  be  livres. 

Reduce  £100  Irish  to  Livres 
Tournois. 

100x20xl2=24000d. 

70 
2*0 


39)1 680000(4307 16 


-sou. 


Ans.     Livres.  2153  16if 
ld.=lf^ous.     ls.=2l-j[^sous. 

£1=21  liv.  lOfJsous. 
VIII.    To  reduce   Canada  and 
Nova  Scotia  currency. 

1.  To  New  Hampshire  J  Mas- 
sachusettSy  Wiode  Island^  Con- 
necticuty  and  Virginia  currency. 

Rule.  To  the  Canada,  &c.  sum 
add  one  fifth. 

Reduce  £100  Canada,  &o.  to 
New  Hampshire,  &c. 
5)100 
-f-  20 

£120  Answer. 

2.  To  New  York  and  North 
Carolina  currency. 

Rule.  Multiply  the  Canada, 
&c.  sum  by  8,  and  divide  the  pro- 
duct by  6. 

Reduce  £100  Canada,  &c.  tc 
New  York,  &c. 
100 
8 

5)800 

£160  Answer. 
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B.  To  New  Jer8e%  Pennsylva- 
ni^f  Delaware^  and  Mar^nd 
curreiiey. 

Rule.  To  the  Canada,  &c.  sum 
add  one  half. 

Reduce  £100  Canada,  &c.  to 
New  Jersej,  &c. 
2)100 
+  50 

£150  Answer. 

4.  To  South  Carolina  and 
Georgia  currency. 

Rule.  From  the  Ccuiada,  &c. 
sum  deduct  one  iifleentlL 

Reduce  £100  Canada,  &c  to 
^ulh  Carolina,  &c. 

15=3x5)100 


100 

7X3=21 

700  ld.=ljsous. 

3  Is.  =2l80us. 

£l=211ivres. 

Ans.  2100 

8.  To  Spanish  milled  Dollars. 

Rule.  Reduce  the  Canada,  &c. 
sum  to  shillings :  Divide  them  by 
5,  and  the  quotient  is  dollars. 
Or,  Multiply  the  pounds  by  4, 
and  the  product  is  dollars :  And 
if  there  be  shillings  turn  them  in- 
to dollars,  and  add  them  to  the 
product. 

Reduce  £100  Canada,  &c.  to 
dollars. 


3)20 

100              155  15 

— 

20                  4 

—  6  13  4 

5)2000              620 

£93  6  8  Answer. 

+  3=15s. 

5.  To  English  Moruy. 

#400  Ans.    

Rule.   From  the  Canada,  &c. 

•623  Ans. 

deduct  one  tenth. 

IX*  To  reduce  Livres  Tournois, 

Reduce  £100  Canada,  &c.  to 

1.  To  New  Hampshire^  Massor 

English  money. 

chusetts,  Rhode  Island,  Connecti- 

10)100 

cut,  and  Virginia  currency. 

—    10 

Rule.  Multiply  the  livres  by  2: 

— 

Divide  the  product  by  35,  and  the 

£90  Answer. 

quotient  will  be  pounds.      Or, 

.  6.  To  Irish  Money. 

Multiply  the  livres  by  8 :  Divide 

Rule.  From  the  Canada,  &c. 

the  product  by  7,  and  the  quo- 

deduct one  fortieth. 

tient  will  be  shillings. 

Reduce  J&IOO  Canada,  &c.  to 

Reduce  1750  livres  to  New- 

Irish  money. 

Hampshire,  &c.  currency. 

40)100 

1750                Or,  1750 

—  2  10 

« 

2                           8 

JB               

35)3500(100Ana    7)14000 

3.(S                           

£97  10  Answer. 

7     TV)  TAwr^a  If^yujMtMM. 

Rule.  Multiply  the  Canada,  dbc. 
pounds  by  21,  and  the  product 
will  be  livres. 

Reduce  £100  Canada,  dbc.  to 
lines  1*00X00101 


00 


2|0)200|0 


£100  as  bef. 
2.  To  New  York  and  North 
curreMoy. 


♦v 
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Rule.  Multiply  the  livres  by 
32:  Divide  the  product  by  21, 
and  the  quotient  will  be  shillings. 

Reduce  13 12^  livres  to  New 
York,  &c.  currency. 
•  13125 

32 


duct  one  seventh  from  the  Uvres, 
and  the  remainder  will  be  shil- 
lings. 

Reduce  2333^  livres  to  English 
money. 


26250 
39?75 


-2|0 
21)42000(200|0 

£100  Answer. 
3.  To  Ntw  Jertetff  Pennsylva- 
niOf   Delaware  arid    Maryland 
currency. 

Rule,  Divide  the  livres  by  14, 
and  the  quotient  will  be  pounds. 
Or,  multiply  the  livres  by  10: 
Divide  the  product  by  7,  and  the 
quotient  will  be  shillinga 

R^uce  1400  livres  to  New 
Jersey,  &c.  currency. 
1400 
10 


2333) 
6 

7)14000 

2|0)200|0 


Or, 
7)23331 
—  333| 

2|0)200|0 

£100asbe£ 


Ans.  £100 

6.   To  Irish  Money, 

Rule.  Reduce  the  livres  to 
sous,  then  multiply  them  by  39 : 
divide  this  product  by  70,  and 
the  quotient  will  be  pence. 

Reduce  2153  liv.  16^1  so.  to 
Irish  money.    20 


43076ii 
39 


7)14000 
20)200|0 


Or, 
14)1400(100^. 
14 

00 

£100  Ans. 

4.  To  South  Carolina  and 
Georgia  currency. 

Rule.  Multiply  the  livres  by 
2,  divide  the  product  by  45,  and 
the  quotient  will  be  pounds.  Or, 
deduct  one  ninth,  and  the  remain- 
der will  be  shillings. 

Reduce  2250  livres  to  South 
Carolina,  &c.  currency. 
2250  Or, 

2  9)2250 

£  —  250 

45)4500(100  Ans.    

45  2i0)2000|0 

00  £100  as  bef. 

5.  To  English  Money, 
Rule.    Multiply  the  livres  by 

8 :  Divide  the  product  by  7,  and 
the  quotient  is  shillings :  Or,  de- 


387720 
129228 


7|0)168000|0 
12)24000 


2|0)200|0 

£100  Answer. 

7.  To  Spanish  milled  Dollars, 
or  to  Federal  Dollars. 

Rule,  Multiply  the  livres  by 
4 :  Divide  the  product  by  21,  and 
the  quotient  will  be  Spanish  or 
Federal  Dollar& 

Reduce  1000  livres  to  dollars. 

1000  Or,  1000 

4  4 

21)4000(190 1  ^^1)4000(190 1  ^; 
21  21 


190=190H 

(189        ' ' 

10 
6 

—  B.  d.  q. 
21)00(2  10  1 


190 
189 

10 
10 

—  d.  c.  m. 
21)100(4  7  6^ 
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X.     To  reduce  Spanish  milled 
Dollars. 

1.  To  New  Hampshire^  Mas- 
sackusettSf  Rhode  Island,  Connec- 
iicutj  and  Virginia  currency. 

Rule.  Multiply  the  Dollars  by 
3,  and  double  the  right  hand  fig- 
ure of  the  product,  for  shillings ; 
the  left  hand  figures  are  pounds. 
Reduce  529  dollars  to  New 
Hampshire,  &c. 
529 
3 

£158  14  Answer. 

2.  To  New  York  and  North 
Carolina  currency. 

Rule.  Multiply  the  number  of 
dollars  by  4 :  Double  the  right 
hand  figure  of  the  product  for 
shillings,  and  the  left  hand  fig- 
ures are  pounds. 

Reduce  529  dollars  to  New 
York,  &c. 

•   529 
4 

£211  12  Answer. 

3.  To  New  Jersey  Pennsylva-^ 
nia^  Delaware  and  Maryland 
currency. 

Rule.  Multiply  the  number  of 
dollars  by  3,  and  divide  by  8. 

Reduce  529  dollars  to  New 
Jersey,  &c. 
529 
3 
—    JB  8.  d. 
8)1587(198  7  6  Answer. 
Or,  8)1587 


Reduce  529  dollars  to  South 
Carolina,  &c. 

529 
7 


3|0)376|3 

£123|f  Answer. 
*5.  To  English  Money,  at  4s. 
6d.  per  dollar. 

Rule.  Multiply  the  dollars  by 
9,  and  divide  by  40. 

Reduce  529  dollars  to  English 
money.  529 

9 

%  4|0)476|  I 

£ll9-4-V  Answer. 

6.  To  Canada  and  Nova  Sco- 
tia currency. 

Rule.  Divide  the  dollars  by  4. 
Reduce  529  dollars  to  Canada, 
&C.  4)529 

£132iAnswer. 

7.  To  Livres  Tournois. 
Rula  Multiply  the  dollars  by 

5^  and  the  product  will  be  li- 
vres.    Or,  multiply  them  by  21 : 
divide  by  4,  and  the  quotient  will 
belivrea 
Reduce  100  Spanish  dollars  to 


livrcft 


100 


500 
100xi=25 


Or, 

100 

21 

4)2100 


Ads.  525  livres.    525  as  htf. 


£198|  Ans.  «  Note,  that  in  Engkod  doDan  an 

To  South   Carolina    and    Bunion,  that  i>,  they  an  bought^  and 


Gtorgia  currency. 

Rule.  Multiply  the  number  of 
dollaiB  by  7,  and  divide  by  30. 

^1  Cent    = 

Note.    <1  Dime  s 

ri  DoUare 


■old  by  wdght,  and  tneir  Tafaie  ▼ariaa  ai 


other 


iiVSous. 
lOi  Sous. 
5|  livres. 


m  miir^l»»**^*** 


I 


n 
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DUODECIMALS, 

OR  CROSS  MULTIPUCATION, 

Is  a  Rule,  made  use  of  by  workmen  and  artificers  in  casting  up 
the  contents  of  their  works. 

Dimensions  are  generally  taken  in  feet,  inches  and  parts. 

Inches  and  parts  are  sometimes  called  primes,  seconds,  thirds,  Ac. 
and  are  marked  thus ;  inches  or  primes  ('),  seconds  ("),  thirds  ('"), 
fourths  (""),  &c. 

This  method  of  multiplying  is  not  confined  to  twelves ;  but  may 
be  greatly  extended :  for  any  number,  whether  its  inferiour  denomi- 
nations decrease  from  the  integer  in  the  same  ratio,  or  not,  may  be 
multiplied  crosswise;  and,  for  the  better  understandmg  of  it,  the 
learner  must  observe,  that  if  he  multiplies  any  denomination  by  an 
integer,  the  value  of  an  unit  in  the  product  will  be  equal  to  the  value 
of  an  unit  in  the  multiplicand  ;  but  if  he  multiplies  by  any  number 
of  an  inferiour  denomination,  the  value  of  an  unit  in  the  product  will 
be  so  much  inferiour  to  the  value  of  an  unit  in  the  multiplicand  as 
an  unit  of  the  multiplier  is  less  than  an  integer. 

Thus,  pounds,  multiplied  by'pounds,  are  pounds;  pounds,  multi- 
plied by  shillings,  are  shillings,  &c.  shillings,  multiplied  by  shillings 
are  twentieths  of  a  shilling;  shillings,  multiplied  by  pence,  are 
twentieths  of  a  penny ;  pence,  multiplied  by  pence,  are  240th8  of  a 
penny,  &c. 
-^ 

Rule.* 

1 .  Under  the  multiplicand  write  the  corresponding  denominations 
of  the  multiplier. 


*  The  reamn  of  this  rule  is  evident  by  considering  the  denominations  below 
the  integer,  as  fractional  parts  of  the  integer,  and  multiplying  as  in  Yalgar  Frac- 
tions. Thus  inches  or  primes  are  12ths  of  a  foot  seconds  are  ISths  oTaii  inch, 
or  144ths  of  a  foot,  and  so  on.    Then  fee^  multiphed  by  inches  would  give  tncAes, 

3       6  3        fi 

for  2  feet  XT^=Tr=6  inches;  Jnches  by  inches  give  seconds j  fo'^X"J5== 

18         18         12-H         12      , 6  1    .    6       ,  .     .        .  -M    -^      ; 

ll4"T?xl2=n^=IS<l2+iixr2=ir^U4=  ^  "^  ^  ^   •  *"^  ^ 

to  thirds  giycB  fourths,  for  -7^X77;= riT7rr:=,,^.^vl  .^s....=TTa'^ 


12  144  12X144  12X144  '  12X144  144 '  1728 
=  r  and  6",  and  so  on. 

A  similar  process  will  show  the  correctness  of  the  Rule,  when  the  denominidioiM 
do  not  decrease  uniformily  by  12  or  any  one  number,  as  in  pounds,  ■biUings  and 
]x^nce,  where  1  shilling  would  be  .JL.  of  a  pound,  and  1  penny  j^,  of  a  pound, 
and  so  on. 

Note.  It  is  evident  that  when  the  denominationi  deciease  by  any  (hm  number, 
AS  13,  the  denomination  of  the  prod^  If  the  sum  of  the  denominatkme  of  the 
fsctOTi.  Thus  primes  into  primes  give  aeooiids,  3  being  the  smn  of  1+1  >  the  de- 
nominations of  the  factors ;  seconf  into  thirdi  gife  iSfths,  9+3s:5 :  tecoods  iaie 
tourths  give  aiztlu^  and  so  on. 
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2.  Multiply  each  term  in  the  multiplicand,  beginning  at  the  low- 
est, by  the  highest  denomination  in  the  multiplier,  and  write  the 
result  of  each  under  its  respective  term,  observing,  in  duodecimals^ 
to  carry  an  unit  for  every  12,  from  each  lower  denomination  to  its 
next  superiour,  and  for  other  numbers  accordingly. 

3.  In  the  same  manner  multiply  all  the  multiplicand  by  the 
primes  or  second  denomination  in  the  multiplier,  and  set  the  result 
of  each  term  one  place  removed  to  the  right  hand  of  those  in  the 
multiplicand. 

4.  Do  the  same  with  the  seconds  in  the  multiplier,  setting  the 
result  of  each  term  two  places  to  the  right  hand  of  those  in  the 
multiplicand. 

5.  Proceed  in  like  manner  with  all  the  rest  of  the  dencMninations, 
and  their  sum  will  be  the  answer  required. 

Examples. 
i.  Jtfultiply  2|  feet  by  2^  feet 

Or  thus. 

2i 

JJ 

5 

1|  Ans.  6*25  square  feet. 

Ans.  6|  square  feet  =  6ft.  36in. 

So  that  the  3  is  not  3  inches,  but 
36  inches,  or  |  of  a  square  foot. 
2.  Multiply  9f.  8'  6"  by  7f  9'  3" 
F.  '     " 
9    8    6 
7    9    3 


F. 

2 

2 

6 
6 

5 

1 

0 
3 

0 

Ans.  6 

3 

Or  thus. 
2-5 
2-5 

125 
50 

67  1 1    6  =  Product  by  the  feet  in  the  multiplier. 

7    3    4    6'"  =  ditto  by  the  primes. 

2   .5     1     6""     =  ditto  by  the  seconds. 

75    5    3    7    6  Answer. 

3.  How  many  square  feet  in  a  board  17  feet  7  inches  long,  and 
1  foot  5  inches  wide?  Ans.  24ft.  10'  11" 

4.  How  many  cubick  feet  in  a  stick  of  timber  12  feet  10  inches 
long,  1  foot  7  inches  wide,  and  1  foot  9  inches  thick  1 

Ans.  35ft  6'  8"  6'" 

5.  How  many  cubick  feet  of  wood  in  a  load  6  feet  7  inches 
long,  3  feet  5  inches  high,  and  3  feet  8  inches  wide  ? 

Ans.  82ft.  6'  8"  4'" 

6.  There  is  a  house  with  4  tiers  of  windows,  and  4  windows  in 
a  tier ;  the  height  of  the  first  tier  is  6ft.  8' ;  of  the  second,  5ft  9' ; 
of  the  third,  4ft.  6' ;  and  of  the  fourth,  3ft.  10' ;  and  the  breadth 
of  each  is  3ft^  5' ;  how  many  square  feet  do  they  contain  in  the 
whole  ?  Ans.  288^  7' 


m 
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The  two  foUofwing  questions  are  Sexcessimals. 

7.  If  2  places  differ  in  longitude  2^  12' ;  what  is  their  difference 
of  time  ? 

Mult.  2°  12'  00"  00'" 
by  3'  59"  20"'  the  time  in  which  the  sun  passes  through  1^ 

8'  46"  32"'  Answer. 

8.  Two  places  differ  in  longitude  31°  27'  30";  What  is  the  dif- 
ference, in  time,  of  the  sun's  coming  to  the  meridian  of  those  places, 
the  sun  passing  through  15°  in  an  hour  ? 

31°  37'  30" 

4'  00"  In  4'  of  a  solar  day,  or  day  of  24  hours,  the  sun  passes  1° 

2°  6'  30"  00'"  Answer. 

9.  Bought  a  load  of  wood,  which  was  3  feet  wide,  2  feet  8  inch- 
es high,  and  8  feet  long ;  what  part  of  a  cord  of  wood  did  it  con- 
tain ?  Ans.  half  a  cord. 

10.  A  load  of  wood  was  4  feet  6  inches  wide,  3  feet  10  inches 
high,  and  7  feet  8  inches  long ;  how  many  feet  more  than  a  cord 
did  it  contain  1  Ans.  4^  feet. 

11.  A  stick  of  timber  is  1  foot  8  inches  in  depth,  and  2  feet  3 
inches  in  width,  and  42  feet  8  inches  long ;  how  many  sohd  feet 
of  timber  does  it  contain  7  Ans.  160. 

12.  Multiply  £3  6  8  by  £2  5  7 

£    s.    d. 


13.  A,  B  and  C  bought  a  drove  of 
sheep  in  company;  A  paid  £14  5s. 
B,  £13  lOs.  and  C,  £11  5s.  They 
agreed  to  dispose  of  them  at  the 
market;  that  each  man  should  take. 
18s.  as  pay  for  his  time,  &c.  and  that 
the  remainder  should  be  divided  in 
proportion  to  their  several  stocks: 
2-|V  At  the  close  of  the  sale,  they  found 
0^  themselves  possessed  of  £46  5s. 
what  was  each  man's  gain,  exclu- 


3    6 

8 

2    5 

7 

£3x£2=£6 

=  60 

0 

6s.X  £2=128. 

=  0  12 

0 

8d.x£2=rl6d. 

=  0     1 

4 

£3x5s.  =15s. 

=  0  15 

0 

6s.x5s.  =1^. 

=  0     1 

6 

8d.x5s.  =f^d. 

=  00 

2 

£3x7d.  =21d. 

=  0     1 

9 

6s.x7d.  =t;d. 

=  00 

2 

8d.x7d.=/ftd.=  0    0 


Ans.  7  11     1 1 J  sive  of  the  pay  for  his  time,  &c. 

£14  5+  £13  10+  £11  5=  £39,  and  £46  5— £39=  £7  .5,  and 
£7  5— 18ax3=£4  lis.  whole  gain,  and  £4  ll-i-39=2s.  4d.  gain 
in  the  pound. 


£14 
X 

1 


5 
2 


0 
4 


£13 
X 


10  0 
2  4 


£11  5  0 
X  2  4 


8 
4 


6 
9 


1 


7  0 
4  6 


1 


2  6 

3  9 


Proof. 


11 


s.    d. 

13  3 

11   6 

6  3 


A.£l  13    3      B.£l  11  6     C.£l  6  3 


£4  11  0 
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THE  SINGLE  RULE  OF  THREE 

Is  80  called,  because  three  numbers  are  given  to  find  a  fourth, 
vhich  shall  have  the  same  ratio  to  one  of  the  given  numbers,  as 
there  is  between  the  other  two.  It  is  usually  distinguished  into  Di- 
rect and  Inverse.  The  reason  of  thi^istinction,  and  the  particular 
rules,  will  be  given  hereafter.  It  wilAe  more  easy  however,  for  the 
student  to  proceed  according  to  the  following  General  Rule  for  sta- 
ting and  working  questions  in  the  Rule  of  Three. 

General  Rule.* 

1.  Place  that  number,  which  is  of  the  same  nan^ie  or  quality  as 
the  answer  sought,  for  the  second  term. 

2,  Consider  whether  the  answer  should  be  greater  or  less  than 
the  second  term.  If  it  must  be  greater,  place  the  greater  of  the  two 
remaining  numbers  in  the  question  on  the  right  for  the  third  term ; 


*  This  Rule,  on  account  of  its  great  and  extensive  usefulness,  is  sometimes  called 
the  Gulden  Rule  of  Proportion :  For,  on  a  proper  application  of  it  and  the  pre- 
ceding rules,  the  whole  business  of  Arithmetick,  as  well  as  every  mathematical 
enquiry  depends.  The  rule  itself  U  founded  on  this  obvious  principle,  that  the 
magnitude  or  qiiantity  of  any  effect  varies  constantly  in  proportion  to  the  varv'ing 
part  of  the  cause :  Thus,  the  quantity  of  goods  bought,  is  iu  proportion  to  the  money 
lud  out ;  the  space  gone  over  by  an  uniform  motion,  is  in  proportion  to  tlie  time,  &c. 

As  the  idea,  annexed  to  the  term,  proportion,  is  easily  conceived,  the  truth  of  the 
rule,  as  applied  to  ordinary  inquiries,  may  be  mode  evident  by  attending  to  princi- 
ples, already  explained. 

It  has  been  shown,  in  Multiplication  of  Money,  that  the  price  of  one,  multiplied 
.  by  the  quantity,  is  the  price  or  the  whole ;  and  in  Division,  that  the  price  ot  the 
whole,  divided  by  the  quantity,  is  the  price  of  one :  Now,  in  all  cases  of  valuing 
goods,  6ec.  where  one  is  the  iirot  term  of  the  proportion,  it  is  plain  that  the*answer 
lound  by  this  rule,  will  be  the  same  as  that,  found  by  Multiplication  of  Monry  ; 
and,  where  one  is  the  last  term  of  the  proportion,  it  will  be  the  some  as  that  found 
by  Divisbn  of  Mone^.  < 

In  like  manner,  if  the  first  term  be  any  number  whatever,  it  is  plain,  that  the 
product  of  the  second  and  third  terms  will  be  greater  than  the  true  answer,  required, 
oy  as  much  as  the  price  in  the  second  term  exceeds  the  price  of  one,  or  as  the  first 
term  exceeds  a  unit ;  consequently,  this  product,  divided  by  the  first  term,  will  give 
the  true  answer  required. 

Note  1.  When  it  can  be  done,  multiply  and  divide  as  in  Compound  Multiplica- 
tioD,  and  Compound  Division. 

2.  If  die  first  term,  and  either  the  second  or  third  can  be  divided  by  any  number 
without  a  remainder,  let  them  be  divided  and  the  quotient  used  instead  of  them. 

The  following  methods  of  operaticm,  when  they  can  be  used,  perfinm  ^e  work 
in  a  much  shorter  manner  than  the  genend  rule. 

1.  Divide  the  second  term  by  the  first :  Multiply  the  quotient  into  the  third,  and 
the  product  will  be  the  answer. 

2.  Divide  the  third  term  by  the  first ;  multiply  the  quotient  into  the  iwond,  ani 
the  product  will  be  the  answer. 

3.  Divide  the  first  term  by  the  second,  and  the  third  by  that  quotient,  and  the 
last  quotient  will  be  the  answer. 

4.  Divide  the  first  term  by  the  third,  and  the  tseond  by  tl^at  quotwnt,  and  Hm 
lilt  qttolkat  will  be  the  answer. 


1^  SINGLE  RULE  OF  THRER 

but  if  the  answer  must  be  lesa^  place  the  less  of  the  two  numbors  on 
the  right  for  the  third  term,  and,  in  each  case,  place  the  remaining 
number  on  the  left  for  the  first  term. 

3.  Divide  the  product  of  the  second  Jand  third  terms  bj  the  first 
term,  and  the  quotient  will  be  the  fourth  term  or  answer  sought. 

Note.  As  all  questions  in  the  Rule  of  Three  are  readily  solved 
by  this  process,  all  the  statements,  unless  specially  mentioned,  will 
be  made  according  to  this  rul^ 

The  method  of  proof  is  bjXnverting  the  question. 

But,  that  I  may  make  the  method  of  working  this  excellent  Rule 
as  intelligible  as  |X>ssible  to  the  learner,  I  shall  divide  it  into  the 
several  cases  following : 

1.  The  fourth  number  is  always  found  in  the  same  name  in  which 
the  second  is  given,  or  reduced  to ;  which,  if  it  be  not  the  highest 
denomination  of  its  kind,  reduce  to  the  highest  when  it  can  be  done. 

2.  When  the  second  number  is  of  divers  denominations,  bring  it 
to  the  lowest  mentioned,  and  the  fourth  will  be  found  in  the  same 
name  to  which  the  second  is  reduced,  which  reduce  back  to  the 
highest  possible. 

3.  If  the  first  and  third  be  of  different  names  or  one  or  both  of 
divers  denominations,  reduce  them  both  to  the  lowiest  denomination 
mentioned  in  either. 

4.  When  the  product  of  the  second  and  third  is  divided  by  the 
first ;  if  there  be  a  remainder  after  the  division,  and  the  quotient  be 
not  the  least  denomination  of  its  kind ;  then  multiply  the  remainder 
by  that  number,  which  one  of  the  same  denomination  with  the  quo- 
tient contains  of  the  next  less,  and  divide  this  product  again  by  the 
first  number ;  and  thus  proceed  till  the  least  denomination  be  found, 
or  till  nothing  remain. 

5.  If  the  fist  number  be  greater  than  the  product  of  the  second 
and  third ;  then  bring  the  second  to  a  lower  denomination. 

6.  When  any  number  of  barrels,  bales,  or  otlier  packages  or  pie- 
ces are  given,  each  containing  an  equal  quantity,  let  the  content  of 
one  be  reduced  to  the  lowest  name,  and  then  multiplied  by  the  given 
number  of  packages  or  pieces. 

7.  If  the  given  barrels,  bales,  pieces,  &c.  be  of  unequal  contents^ 
(as  it  most  generally  happens)  put  the  separate  content  of  each  pro- 
perly under  one  another,  then  add  them  together,  and  you  will  huvf. 
the  whole  quantity. 

Examples. 

1.  If  6ft  of  sugar  cost  Qs.  what  will  30ft  cost  at  the  same  rate? 

ft    s.       ft 

Here  the  answer  must  be  money,  As  6  :  9  ::  30  :  the  Answer. 
therefore  9s.  is  the  second  term ;  as  9 

30ft  must  cost  more  than  6ft,  30ft  — 

must  be  placed  on  the  right  of  9b.  for  6)270 

the  third  term,  and  6ft  on  the  left  ^-^ 

far  the  Brat  term.  46&^i&2  58.  Axm. 
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Again,  By  inverting  the  order  of  the  question,  it  will  be^ 
2.  if  9&  buy  6ft  of  sugar,  how  much  will  £2  5a  buy  at  that 
rate?  &    ft      & 

As  9  :  6  ::  45  :  the  Ana 
6 

9)270(30ft  Ans. 

Again,  3.  If  30ft  of  sugar  be  wordi  £2  5a  how  much  may  I  buy 
forS^  8.    ft      a 

As  45:  30::  9:  the  Ana 
9 

45)270(6ft  the  Ana 
270 

Again^  4.  Suppose  £2  5a  will  buy  30ft  of  sugar:  What  will  Oft 
of  the  same  sugar  cost?  ft    a      ft 

As  30 :  45  ::  6  :  the  Ans. 
6 

3|0)27|0 

9s.  Ana 
N.  B.  The  last  three  questions  are  only  the  first  varied^  being  * 
put  merely  to  show  how  any  question,  in  this  Rule,  may  be  inverted. 
5.  If  5  yds.  of  cloth  cost  910  what  will  20  yds.  come  to? 

yda     $      yda 
As  5  :  10  ::  20 
10h-6=2 

940  Ana 
Here  I  divide  the  2d  term  by  the  Ist,  and  multiply  the  quotient 
into  the  3d,  for  the  answer. 

yds.  9    yds. 
As  5  :  10  ::  20 
4=20-^5 

940  Ana 
Here  I  divide  the  3d  term  by  the  Ist,  cmd  multiply  the  quotient 
into  the  2d,  for  the  answer. 
7.  If  20yda  cost  9120,  how  many  yards  may  I  have  for  930? 

9   yds.    9 
As  120  :  20  ::  30 
120-«-20:=6  quot  and  30-h6=5  yards,  Answer. 
Here  I  divide  the  Ist  term  by  the  2d,  and  then,  the  3d  teim  by 
the  quotient  for  the  answer.        9    yds.    9 

Again,  8.  As  120  :  20  ::  30 
120h-30=4  quot  and,  20<^4=i5  yards,  Ana 
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Here  I  divide  the  l6t  term  by  the  3d,  and  then,  the  2d  term  by 
that  quotient  for  the  answer. 
9.  If  Icwt  of  tobacco  coet  £5  12  9| ;  what  will  8cwt.  ditto  cost? 

cwt«  £   s.  d.    cwt 
As  1 : 5  12  9^  ::  8 
8 


Ans.  £45    2  4 

Here  there  is  no  need  of  reducing  the  middle  term,  because  it  can 
be  performed  bj  compound  multiplication,  the  first  term  being  a  unit. 
10.  If  8cwt.  of  tobacco  cost  £45  2  4d ;  what  is  that  per  cwt.  ? 

£    8.  d. 
8)45    2  4 


Ans.  5  12  9i 

Here  there  is  no  need  of  reducing  the  middle  term,  because  it 
may  be  performed  by  compound  division  only,  the  3d  term  being  a 
unit. 

11.   If  9cwt.  3qr8.  sugar  cost  £27  ITs.  6d.  what  will  2cwt.  Iqr. 

1ft  cost?  £    s.  d.  2cwt.  Iqr.  IIL. 

9c  wt  3qrB.  27  17  6  4 

4  20  — 


—                            9 

39                               557  28 

28                                 12  -.- 

73 


312                            6690                             19 
78  


1092 


263 


ft        d.         lb 
As  1092 :  6690 ::  263 :  the  answer. 
263 

2007 
4014 
1338 

12 

1092)1759470(1611 
1092    


-2|0)13|4  3d. 


6674   £6  148.  3d.  Answer. 
6552 


1227 
1092 


1350  carried  over. 
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Brought  over  1350 

1092 

258 
4 


1092)  1032  (Oqr. 
Note  1.  If  you  look  at  the  stating,  you  will  see  that  the  first  and 
third  terms  are  of  the  same  kind,  but  of  different  denominations, 
and  therefore  are  reduced  to  the  same  name  or  denomination,  and 
that  the  demand  of  the  question  lies  on  the  3d  term. 

2.  That  the  middle  term,  being  given  in  pounds,  shillings  and 
pence,  is  reduced  to  pence.     But, 

3.  If  the  second  term  were  in  federal  money,  it  would  be  suffi- 
cient to  proceed  according  to  decimals.  Thus:  if  the  price  were 
$92  91c.  7m,  lb    D.  cm.     ft 

As  1092  :  92-917  ::  263  :  the  Ans. 
263 

278751 
557502 
185834 

D.  c.  m. 

1092)  24437171  (22378+,  Ans. 
2184 


2597 
2184 


4131 
3276 

8557 
7644 

9131 
8736 

« 

395 
12.  If  57yds.  cost  I&69  what  will  9yds.  cost  at  that  rate  1 

yds.    £   yds. 
As  57  :  69  ::  9 
9 

57)621  (£10  178.  lOd.  2ftqr8.  Ans. 
Here,  all  the  terms  being  whole  numbers,  there  is  no  need  of  re- 
ducing the  middle  one  until  after  stating. 

The  same  in  Federal  money  would  stand  thus: 

yds.    D.  c.    yds. 
As  57  :  172-50  ::  9 

D.  C   m, 

57)  1552-50  (27-23-7 
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13.  If  my  income  be  109  guineas  per  annum,  I  desire  to  knov 
what  I  may  spend  per  day,  so  that  I  may  lay  up  £45  at  the  year's 
end  ?  Ans.  £0  5  10^  rir  per  day. 

Note  1.  You  must  subtract  £45  from  the  value  of  109  guineas. 
2.  There  being  365  days  in  a  yeai;  your  question  roust  next  be 
stated  thus : 

D.    Guin.    £   D.  s.   d.    qr. 
As  365  :  109—45  ::  1  :  5  10  33ir  the  Ans. 

14.  If  my  salary  be  £43  12s.  5d.  per  annum,  what  does  it  amount 
to  per  week  1 

Ans.  £0  16s.  9iid. 
The  Stating.  f     Note.    As  there  are  52  weeks 

W.    £    s.  d.     W.  I  and  1  day  in  a  year,  you  will  get 

As  52  :  43  12  5  ::  1  :  the  Ans.    1  the  true  answer  to  the  above 

L  question  by  the  following  ratio. 
D.      £    s.   d.    D. 
As  365  :  43  12  5  ::  7  :  16s.  8fffd. 

15.  Suppose  my  income  to  be  16s.  8fS^.  per  week,  what  is  it 
per  annum  ?  Ans.  £43  13s.  7i  ifM- 

Note  1.  You  must  first  reduce  the  middle  term  to  pence. 

2.  You  must  multiply  by  365  (the  denominator  of  the  fraction) 
and  add  to  the  product  the  283  which  remains ;  and  remember 
always  to  do  so  in  similar  cases. 

3.  You  must  divide  by  7,  the  first  term  and  the  quotient  will  be 
the  answer  in  365ths  of  a  penny,  which  (in  all  similar  cases)  must 
be  first  divided  by  the  denominator,  and  then  brought  into  pounds. 

16.  If  I  am  to  pay  Is.  7d.  per  week  foi  pasturing  a  cow;  what 
must  I  give  per  week  for  37  cows?  £2  18s.  7d.  Ans. 

1^  How  many  yards  of  cloth  may  be  bought  for  $195  75c.  of 
which  9i^yds.  cost  911  2c.  ?  168yds.  3qrs.  Ans. 

18.  If  I  buy  57  yards  of  cloth  for  49  guineas;  what  did  it  cost 
per  ell  English?  £1  10s.  l^d.  Ans. 

19.  A  merchant,  failing  in  trade,  owes  in  all  £3475,  and  has  in 
money  and  efifects  but  £2316  13  4:  Now,  supposing  his  effects  are 
delivered  up,  pray,  what  will  each  creditor  receive  on  the  pound  ? 

£         £     s.  d'    £ 
As  3475  :  2316  13  4  ::  1  :  £0  13s.  4d.  Ans. 

20.  A  owes  B  £3475,  but  B  compounds  with  him  for  13s.  4d.  on 
the  pound ;  pray,  what  must  he  receive  for  his  debt  ? 

£2316  13s.  4d.  Ans. 

21.  If  the  distance  from  Newburyport  to  York  be  31  miles;  I 
demand  how  many  times  a  wheel,  whose  circumference  is  15^  feet, 
will  turn  round  in  performing  the  journey  ? 

10560  times^  Ans. 

22.  Bought  9  chests  of  tea,  each  weighing  3c wt.  2qr8.  211b.  at 
£4  9s.  per  cwt.  what  came  they  to  ? 

£147  Ids.  SH'  Ans. 

23.  What  will  37  j-  gross  of  buttons  come  to  at  13  cents  per 
dozen?  908  60c.  Ans. 
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24.  A  farm,  containing  125  A.  3r.  27p.  is  rented  at  911  50c.  per 
acre ,-  what  is  the  yearly  rent  of  that  farm  ? 

•1447  6c.  5tm.  Ans. 

25.  If  a  ship  cost  £537  what  are  f  of  her  worth? 

Eigh.   £    Eigh.  £    s.  d. 
As  8  :  537  ::  3  :  201  7  6  Ans. 

26.  If  tV  of  a  ship  cost  $1 163  what  is  the  whole  worth  ? 

92658  28cr  5m.  Ans. 

27.  Bought  a  cask  of  wine  at  76c.  5m.  per  gallon,  for  $125; 
How  much  did  it  contain?  163gal.  Iqt  1-ft^pt.  Ans. 

28.  What  comes  the  insurance  of  £537  15s.  to,  at  £4i  per  cent- 
um? ^  £      £       £      s.     £  s.  d. 

As  100  :  4i ::  537  15  :  24  3  llj  A  Ans. 

29.  What  come  the  commissions  of  £785  to  at  3J  guineas  per 
cent?  £38  9s.  SJiVi.  Ans. 

30.  .A  merchant  bought  9  packages  of  cloth,  at  3  guineas  for  7 
yards:  each  package  contained  8  parcels,  each  parcel  12  pieces,  and 
each  piece  20  yards;  how  many  dollars  came  the  whole  to,  and  how 
many  per  yard  ? 

Yds.  guin.  pack.  9 

As  7  :  3  ::  9  :  34560  Ans.  for  the  whole  cost. 
Yds.  guin.  yd.  9 
As  7  :  3  ::  1:2  Ans.  per  yard. 

31.  A  merchant  bought  49  tuns  of  wine  for  8910;  freight  cost 
#90 ;  duties  $40;  cellar  $31  67c. ;  other  charges  $50  and  he  would 
gain  $185  by  the  bargain;  what  must  I  give  him  for  23  tuns? 

Tuns     $       $     $     $    c.     $      $     Tuns.   $ 
As  49  :  910+90+40+31  67+50+185  ::  23:  613  33c.  Ans. 

32.  If  $100  gain  $6  in  a  year,  what  will  $475  gain  in  that  time. 

Ans.  $28  50c. 

33.  The  earth  being  360  degrees  in  circumference,  turns  round 
on  its  axis  in  24  houHS ;  "how  far  does  it  turn  in  one  minute,  in  the 
43d  parallel  of  latitude ;  the  degree  of  longitude,  in  this  latitude, 
being  about  51  statute  miles?  H.     D.      M.     M.    M. 

As  24:  360x51  ::  1  :  12f  Ans. 

34.  Shipt  for  the  West  Indies  225  quintal,  rffish,  at  15s.  6d.  per 
quintal;  37000  feet  of  boards,  at  8i  dolls,  per  1000;  12000  shin- 
gles, at  i  g}iin.  per  1000;  19000  hoops  at  $1J-  per  1000,  and  53  half 
joes;  and  in  return  I  have  had  3000  galls,  of  rum.  at  Is.  3d.  per 
gallon;  2700  gallons  of  molasses,  at  d^d.  per  gallon;  1500ft  of 
coffee,  at  8id.  per  & ;  and  19cwt,  of  sugar,  at  12s.  3d.  per  cwt.  and 
my  charges  on  the  voyage  were  £37  12s,  pray,  did  I  gain  or  los^ 
and  how  much  by  the  voyage?  Ans.  lost  £134  9s.  9d. 

35.  If  a  staff,  4  feet  long,  cast  a  shade  (on  level  ground)  7  feet ; 
what  is  the  height  of  that  steeple,  whose  shade,  at  $ie  same  time, 
measures  198  feet  ?  ♦  F.sh.  F.hei.  F.sh.  F.hel 

As7  :  4::  198:  1134- Ans. 

*  Am  th0  lays  of  light  finxn  the  «m  may  be  ecmaidered  panlleL  the  kftffAt  of 
0ie  diadowi  muat  be  propoitiDiied  to  the  hcighU  of  the  otyects.    atom  tne  fn 
MA  of  the  atatemeiit  of  this  queitkn. 
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,  *36.  Suppose  a  tax  of  9755  be  laid  on  a  town,  and  the  inventory 
of  all  the  estates  in  the  town  amounts  to  99345,  what  must  A  pay 
whose  estate  is  9149  ? 

9       9        9      9  c.    m. 
As  9345  :  755  ::  149  :  12  12    7Ans. 

*  It  ma^  not  be  amiBs  to  show  the  general  method  of  assesong  town  or  pariah 
taxes.  Fmf,  then,  an  inventory  of  the  value  of  all  the  estates,  both  real  and  per- 
sonal, and  the  number  of  polls  for  which  each  person  js  rateable,  must  be  tnkea  in 
separate  columns :  The  most  concise  way  is  then  to  make  the  total  value  of  the  in- 
ventory the  first  term,  the  tax  to  be  assessed  the  second,  and  $1  the  third,  and  the 
quotient  will  show  the  value  on  the  dollar :  2dly,  make  a  table,  by  multiplying  the 
value  on  the  dollar  by  1,  2,  3,  4,  &c. — 3dly,  From  the  inventory  take  the  reel  and 
personal  estates  of  each  man,  and  find  them  sejparately  i^  the  table,  which  will  show 
you  each  man's  proportional  share  of  the  tax  lor  real  and  personal  estates. 

Note.  If  any  part  of  the  tax  is  averaged  on  the  polls,  or  otherwise,  before  stating 
to  find  the  value  on  the  dollar,  you  must  deduct  the  sum  of  the  average  tax  from  the 
whole  sum  to  be  assessed :  for  which  average  you  must  have  a  separate  cglumn,  as 
well  as  for  the  real  and  personal  estates. 


Example. 

Suppose  the  General  Court  should  grant  a  tax  of  $500000,  of  which  the  town  of 
Newburyport  b  to  pay  $5312  50c.  and,  of  which  the  polls,  being  1550,  are  to  pay 
$1  25c.  each : — The  town's  inventory  amounts  to  $450000,  what  will  it  be  on  the 
dollar,  and  what  is  A's  tax,  whose  estate  (as  by  the  inventory)  is  as  follows,  viz. 
real  $1376,  personal  $1149,  and  he  has  3  polls? 
Pol.    $    c.        Pol.        $     c. 

First,  As  1  :  1  25  ::  1550 :  1937  50  the  average  part  of  «he  tax  to  be  de- 
ducted from  $5312  50c.  and  Uicre  will  remain  $3375. 

Qk  ^^  4^ 

Secondly,  As  450000  :  3375   ::   1  :  7im.  on  the  dollar. 


$      $ 

1  isO 

2  —  0    1 

3  —  0    2 

4  —  0    3 

5  —  0 
6-0 
7-0 
8  —  0 
9-0 

10^0 


c.    n. 

0  Ik 

1  5 
21 
0 

7* 
5 
24 
0 

7* 
5 


3 
4 
5 
6 
6 
7 


TABLE. 

$     S    c.  m. 

20  is  0   15  0» 

30-0  22  5 

40-0  30  0 

50-0  37  5 

eO  — 0  45  0 

70  —  0  52  5 

80  —  0  60  0 

90  —  0  67  5 
100—0  75 


$       $  c. 

200  is!  60 

300  —  2  25 

400  —  3  00 

500—3  75 

600  —  4  50 

700  —  5  25 

800  —  6  00 

900  —  6  75 

1000  —  7  50 


Now,  to  find  what  A's  rate  wiU  be, 
His  nal  estate  being  $1376, 1  find  by 


the  table,  that  $1000  is 
that  $300  is      - 
that  $70  is 
«ndthat$6i0  - 

far  hii  leal  cit^e 


9^/  OUC* 

225 
52  5m. 
4  5 


$10  32 


Real. 
$  c.  m. 


10  320 


Personal. 
$  c.  m. 


8  61  7J 


PoUs. 
$  c.  m. 


Total 
$  c.  m. 


373 


22  68  71 


In  like  manner  I  find  his  tax 
lor  pemmal  estate  to  be 
Hie  3  poUi,  at  $1 25c  eftch  aie 


|S8   61    7»J 
3   75        ) 


-f  $10  32=$28  68e.  7|iii. 
Ofi$R9$iB» 
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37.  If  50  gallons  of  water,  in  one  hour,  fall  into  a  cistern,  con- 
taining 230  gallons,  and  by  a  pipe  in  the  cistern  35  gallons  run  out 
in  an  hour ;  in  what  time  will  it  be  filled  ?  Ans.  15ih. 

38.  A  butcher  went  with  £416,  to  buy  cattle :  Oxen,  at  £22  each, 
cows  at  £4,  steers  at  £3  lOs.  and  calves  at  £2  10s.  and  of  eatih  a 
like  number;  how  many  of  each  could  he  purchase  with  that  sum? 

Ansi  13  each. 

39.  Said  Harry  to  Dick,  my  purse  and  money  are  worth  3|  gui- 
neas^ but  the  money  is  worth  eleven  times  as  much  as  the  purse ; 
pray  how  much  money  is  there  in  it?  Ans.  £4  3s.  5d. 

40.*  If  f  of  a  yard  cost  i  of  a  £,  what  will  ^^t  of  a  yard  cost  ? 

As  i  :  f  ::  -.^  :  f Xi^-»-|=fil£  Answer. 
Or  f  :  t ::  -fr  :  fxtXi^=m£=£l  7s.  Ifffl. 
41.  There  is  a  cistern,  having  four  cocks;  the  first  will  empty  it 
in  ten  minutes;  the  second  in  20  minutes;  the  third  in  40,  and  the 
fourth  in  80  minutes ;  in  what  time  will  all  four,  running  together, 
empty  it? 

jj^  >     Cist.  Min.     <  o    (         Cist.  Min.  Cist.  Min. 
As    [fi]     :  1   ::  60  :     5  , ,  ]    As  lli '.  60  ::  1  :  5i  Ans. 


40 
80 


^1 1  45  60x4 


*  ^  that  is  4  :  60  ::  1  :    45  -^i- 

I  li  Cist. 
.   42.  A  and  B  depart  firom  the  same  place,  and  travel  the  same 
road ;  but  A  goes  5  days  before  B,  at  the  rate  of  20  miles  per  day ; 
B  foUowB  at  the  rate  of  25  miles  per  day :  In  what  time  and  dis- 
tance will  he  overtake  A  ? 

JVL    M.  D.    M.  D.  D.  D.  M.     D.    M. 

As  25—20  :  1  ::  20x5  :  20.    And,  As  1  :  25  ::  20  :  500 

43.  If  the  earth  revolves  366  times  in  365  days,  in  what  time 
does  it  perform  one  revolution? 

Ans.  23h.  56'  3"  56"'+=!  Sidereal  day.f 

44.  If  the  earth  makes  one  complete  revolution  in  23h.  56'  3"+, 
in  what  time  does  it  pass  through  one  degree  ?  * 

Ana.  8'  55"  20'". 

45.  If  the  earth  performs  its  diurnal  revolution  in  a  solar  day,| 
or  24  hours ;  in  what  time  does  it  move  one  degree  ?      Ans.    4'. 

46.  Sold  a  cargo  of  flax  seed  in  Ireland,  for  £1795  lOa.  Irish  mo- 
ney ;  what  does  that  amount  to,  in  Massachusetts  currency,  £81  5& 
Irifl^  being  equal  to  £100  Massachusetts. 

Ans.  £2209  l€e.  1  Id. 

•  IfthefifattennoftheBtat«me]itb9ayu]garFractkm,wiiellierthe(^ 
tie  or  not,  aft«r  the  fint  and  Uuid  tcnns  arc  reduced  to  the  gamedenominatioii.  iuf 
veit  the  fint  tenn  as  in  diviaion  of  Vulgar  Fractions,  and  the  product  of  the  threo 
Ugtom  win  of  coarse  bo  the  answer. 

The  tftndeiit  thoold  work  the  questions  in  Vulgar,  or  Deimnal  Frsetions,  aooord^ 
mg  am  tfie  rules  ht  fractions  require. 

t  A  sidereal  day  is  the  sfiaoe  of  time  which  happens  between  the  departure  of  a 
star  from,  and  its  return  to,  the  same  meridian  a«un. 

t  TIm  solar  day  is^tfaat  spaoe  of  time  which  uitervenes  hetwisen  tht  son's  do- 
paiiM  Ivm  «a9  WB  n«idiAl^  and  ito  return  to  the  sams  agaio 
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47.  My  eorrespondent  in  Maryland  purchased  a  cargo  of  fiour 
for  me,  for  £437  that  currency ;  how  much  Manachusotts  money 
must  I  remit  him,  £125  Maryland  being  equal  to  £100  Massachu- 
setts, or  5  Mar.=4  Mass.  Ans.  £349  128. 

48.  A  bill  of  exchange  was  accepted  at  Newburyport  for  the 
payment  of  £345  10,  for  the  like  value  delivered  in  New  York,  at 
£133^  New  York  currency,  for  £100  Massachusetts  ditto;  how 
much  money  was  paid  in  New  York?  Ans.  £460  13s.  4d. 

49.  When  the  exchange  from  Massachusetts  to  Georgia  is  £83i 
Greorgia  per  £100  Massachusetts,  how  much  Massachusetts  money 
must  be  paid  in  Boston  to  balance  £457  Greorgia  currency? 

*         And.  £548  8s.  Mass. 

50.  A  merchant  delivered  at  Boston  £320  Massachusetts  curren- 
cy, to  receive  £400  in  Philadelphia ;  what  was  the  Massachusetts 
pound  valued  at?  Ans.  £1  5&  Penn. 

51.  If  I  draw  a  bill  of  exchange  for  £537  10s.  6d.  Massachusetts, 
to  be  paid  in  Ireland,  at  £123-iV  Massachusetts,  per  £100  Irish,  or 
16  Mass.  for  13  Irish;  for  how  much  Irish  money  must  I  draw  the 
bill?  Ans.  £436  14s.  9^d  Irish. 

52.  Suppose  a  bill  is  drawn  in  Ireland,  and  payable  m  Boston, 
for  £673  12s.  6d.  Irish ;  how  much  Massachusetts  money  comes  it 
to,  the  exchange  at  £81^-  Irish,  per  £100  Massachusetts? 

Ans.  £829  Is.  6i^d.  Mass. 

The  value  of  any  quantity  of  silver  in  any  of  the  currencies  of 
the  United  States  may  be  found  by  the  following  proportioa 

As  the  number  of  grains^  contained  in  £1,  is  to  £1 ;  so  are  the 
grains,  in  any  given  quantity,  to  its  value. 

53.  What  is  the  value  of  1ft  of  silver  in  Massachusetts  currency; 
the  pound,  or  20  shillings,  containing  1393^  grains?  £  s.  d. 

As  1393i- :  1  ::  5760  :  4  2  8. 

54.  If  iyd.  cost  %l  what  will  40j'yd8.  come  to? 

Ans.  $59  6c.  2Jm. 

55.  If  70  bushels  of  corn  cost  £12},  what  is  it  per  bushel? 

Ana.  3s.  7H 

56.  If  iV  of  a  ship  cost  £51,  what  are  A  of  her  worth  ? 

Ana  £10  18s.  6H  f 

57.  At  $3}  per  cwt.  what  will  9|ft  come  to?       Ana  31c.  3m.— 

58.  A  person  having  f  of  a  vessel,  sells  ^  of  his  share  for  $1080^^; 
what  is  the  whole  vessel  worth?  Ans.  92026  25c. 

59.  A  merchant  sold  5j-  pieces  of  cloth,  each  containing  12fyds. 
at  121  c.  per  yard ;  what  did  the  whole  amount  to  ? 

Ans.  $8  82{c. 

60.  A  buys  of  B  £560^  bonk  stock,  at  £85f  per  cent. ;  what  comes 
it  to?  Ahs.  £480  7a  6id. 

61.  A  merchant  makes  insurance  upon  a  vessel  and  cargo^  valued 
at  £3750  16s.  ai  15i  guineas  per  cent. ;  what  does  the  premium 
amount  to?  Ans.  £813  ISa  6Jd. 

62.  A  merchant  in  Holland  draws  a  bill  upon  his  correspondent 
in  Boston  for  3750  ducaU  at  3«.  4id.';  How  much  Massachuaetu 
currency  must  he  receive?  Ana  £1565  12a  6d. 
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63.  A  gentleman  from  Boston  being  in  England,  where  the  price 
pf  silver  is  to  that  of  gold,  as  1  to  I5/4,  exchanged  158ilb  of  silver 
for  gold ;  on  his  return  to  Massachusetts,  where  the  price  of  silver 
is  to  that  of  gold,  as  1  to  15  Hi  &  friend  wanting  his  gold,  gave  him 
the  value  thereof  in  silver ;  what  weight  of  silver  did  he  gain  by 
the  exchange  ?    ' 

»  S.   G.     lb  S.  ft  G.         G.    S.        G.        ft  S. 
As  15tV  :  f  ::  ISSJ  :  lOj-    As  +  :  15ii  ::  lOj  :  162Jf.  Ans.  A^ft,. 

64.  A  merchant  bought  a  number  of  bales  of  velvet,  each  con- 
taining 129  if  yards,  at  the  rate  of  $7  for  5  yards,  and  sold  them 
out  at  the  rate  of  $11  for  7  yards ;  and  gained  $200  by  the  bar- 
gain ;  how  many  bales  were  there  ? 


Yds.  •  Yds.  8 
As  7  :  11  ::  5 :  7f 


Sold  5  yards  for  7f  Dollars. 
Bought  6yds.   for  J^  Dollars. 

In  5  yards  gained  f  Dollar. 
$Yds.  $       Yds.  Yds.      B.     Yds.    B. 

As  f  :  6  ::  200  :  1166f,  and,  As  129H  :  i  ::  1166f  :  9  Ans. 
Although  the  metbM  before  laid  down  be  universally  applicable, 
yet  there  are  other  methods  more  ready  and  expeditious  in  some 
particular  cases. 

Rule  I. 
If  the  first  and  third  terms  be  fractions,  and  the  second  a  whole 
number,  reduce  the  first  and  third  to  one  common  denominator,  then, 
rejecting  the  denominators,  make  the  numerator  of  the  first,  the  first 
term,  and  the  numerator  of  the  third,  the  third  term,  and  work  as 
in  whole  numbers. 

If  f  of  a  yard  cost  9s.  what  cost  tV  yard  at  that  rate  7 

i=^  and  tV=H.     Now,  as  15  :  98.  ::  14  :  8s.  4id.  Ans. 

RULS    II. 

If  of  the  first  and  third  terms,  one  be  1,  and  the  other  a  fraction ; 
put  the  denominator  of  the  fraction  instead  of  1,  and  the  numera- 
tor in  the  place  of  the  fraction,  and  work  as  in  whole  numbers^  as 
before. 

If  1  acre  of  land  cost  £12,  what  will  f  of  an  acre  cost  at  that  rate  ? 

Den.   £   Num.  £  s. 
As  8  :  12  ::  5  :  7  10  Ana 

If  the  question  were  wrought  with  the  fractions^  it  is  evident 
that  the  denominator  would  belong  both  to  the  dividend  and  divisor, 
and  thus  destroy  each  other.  Then  in  the  example  under  rule  I. 
the  statement  would  be, 

As  H  :  9  ::  ii  the  an8wer=f  *X9x4i=?^ 

ft  15 

And  under  rule  IL  the  statement  would  be,  i 

As  t :  12  ::  i  :  answer4xl?><5=:l?><i 

8  8        8 

Whence  the  reason  of  the  rales. 

65.  If  '625  of  a  yard  cost  £  25,  what  will  4'75yds.  come  to  ? 

Yds.     £      Yds.   475X-25    £     £   8. 

As  -625  :  -25  ::  475  :      ^^    "1'9=1  18  Ans. 

•625 
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66.  If  975yds.  coet  $11  25c.  what  will  -5ydi.  cost? 

Ans.  57c.  6J|m. 

67.  There  is  a  cistern  which  has  3  cocks ;  the  first  will  empty  it 
in  -25  hour;  the  second  in  75  of  an  hour,  and  the  third  in  1*5  hour; 
in  what  time  will  it  be  emptied  if  all  three  run  together? 

H.  Cist.   H.    Cist. 
•25  :   1  ::  I  :  4 
As  ^  75  .  1  ::  1  :  1-3334 
1  5  :  I  ::  1  :  0-667-^ 


6  Cist. 

Cist.  H.  Cist.  H.  H.  m. 

As  6  :  1  ::  1  :  ^=0167—  =  10  Ans. 

68.  A  conduit  has  a  cock,  which  will  fill  a  cistern  in  *2  of  an 
hour:  this  cistern  has  3  cocks;  the  first  will  empty  in  125  hour, 
the  second  in  '625  of  an  hour,  and  the  third  in  '5  hour.  In  what 
time  will  the  cistern  be  filled,  if  all  four  run  together? 

Ans.  Ih.  40m. 

69.  If  19yds.  cost  $25  75c.  what  will  435-5yds.  come  to? 

Ans.  $590  21c.  l-Sm- 

70.  If  345yds.  of  tape  cost  $5  17c.  5m.  what  will  one  yard  cost? 

Ans.  Oc.  Im.  5. 

71.  If  I  give  $12  82c.  5m.  for  675  tops,  how  many  tops  will  19 
mills  buy?  Ans.  1  top. 

72.  If  when  wheat  is  $1  per  bushel,  the  two  penny  loaf  weigh 
9*6oz.  what  ought  it  to  weigh  when  wheat  is  $1  25c.  per  bushel? 

Ans.  7oz.  ISpwt.  14gr& 

73.  How  much  in  length,  that  is  8f  inches  broad,  will  make  a 
foot  square?  Ans.  16ff  inches. 

74.  What  number  of  men  must  be  employed  to  finish  in  9  days, 
what  15  men  would  perform  in  30  days?  Ans.  50  men. 

75.  If  9  men  can  build  a  wall  in  5  months  by  working  14  hours 
a  day,  in  what  time  will  the  same  men  do  it,  when  they  w^ork  only 
10  hours  a  day?  *  Ans.  7  months. 

76.  How  many  yards  of  carpet,  2J  feet  wide,  will  cover  a  floor 
which  is  18  feel  long  and  16  feet  wide  ?  Ans.  34|fyds. 

77.  If  745  soldiers  are  to  be  clothed,  and  each  suit  is  to  contain 
31yds.  of  cloth  1  Jyd.  wide,  and  to  be  lined  with  shalloon  fyd.  wide: 
how  many  yards  of  shalloon  will  be  necessary  ?        Ans.  40975yds. 

78.  If  a  man  count  100  cents  in  a  minute  for  10  hours  in  a  day; 
in  how  many  days  will  he  count  a  million  of  cents  ? 

Ans.  16}  days. 

79.  Proceedihg  to  count  at  the  same  rate  as  in  the  last  question ; 
how  many  men  must  be  employed  for  100  years  of  365  days  each, 
to  count  one  trillion?  Ans.  456621004Hi  men. 

80.  The  number  of  inhabitants  on  the  earth  is  computed  to  be 
750000000 ;  suppose  they  had  each  counted  one  for  every  second 
from  the  creation  to  this  time  or  6000  years  of  365  days  each ;  how 
many  would  they  have  counted? 

Ana  141912000  billions. 
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81.  In  a  certain  school,  Vr^h  <^  ^^^  pupils  study  Greek,  ^  stud/ 
Latin,  |  study  Arithmetick,  }  read  and  write,  and  20  attend  to  other 
thiogs ;  what  is  the  number  of  pupils? 

¥V+t't+!+J=Ai  then  20=tV  and  ^ :  20  ::  |f  :  100.  Ans. 

To  find  the  value  of  Gold  in  Massachusetts  currency. 

Prob.  1.  Given  the  weight  of  any  quantity  of  gold,  to  find  its 
value. 

Oz.  £     Oz.   £  pwt.  8.    gr.    d.  2| 

Theorh  1.  As  1  :  5i  ::  12 :  64  ::  1  :  5|  ::  1  ::  2)(Ca8e  l.>==— 


1 


5k 
(Case  2.)=-7(Ca8e  3.)=f,  Therefore, 


Rule  1. — If  the  given  quantity  be  in  grains ;  say.  As  the  deno- 
minator is  to  the  number  of  grains ;  so  is  the  numerator  to  their 
value  in  penca 

1.  What  is  the  value  of  18  graiqs  of  gold  ? 

By  Case  1.  By  Case  2.  By  Case  3. 

Gt.  Gr.  Gr. 

As  1  r  18  ::  2f  As  2  :  18  ::  5i  As  3  :  18  ::  8 

2f  5i  '8 

36  90  3)144 

12  6  

—  —  48d.=48. 

12)48(4s.  Ana  2)96(48d.:=48. 

Rule  2. — If  the  given  quantity  consist  of  ounces,  pennjrweights, 
and  grains,  halve  the  grains,  and  then  proceed  as  in  multiplication 
of  pounds,  shillings  and  pence,  making  the  numerator  in  case  2d, 
the  multiplier. 

1.  What  is  the  value  of  7oz.  8pwt.  16gr.  of  gold  ? 
Gr,  gr.         oz.  pwt.  gr. 

16  -*-  2  s  8,  then,  7     8    8 


37     3    4 
2    9    6f 


£39    12    lOfAns. 
Rule  3. — If  the  given  quantity  consist  of  pounds  only,  multiply  by 
64,  and  the  product  will  be  the  answer;  but,  if  it  consist  of  pounds, 
ounces,  &c.  it  will  be  most  convenient  to  reduce  the  pounds  to 
ounces,  and  proceed  by  Rule  2. 

1.  What  IS  the  value  of  361b.  of  gdd,  at  j664  per  lb.? 

64 

144 
216 

£2304  Ans. 
12» 
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2^  What 

iatfae  valueof  151b.  909».  12pwt  18gr. 

12 

—  pwt  gr.  gt, 
oz.  189    12   9  8:  18-1-2 

5i 

OfgMI 

948    3    9 

63     4    3 

£1011     8    OAiUL 
Pkob.  2.  To  ascertain  the  value  of  any  given  quantity  of  gold  in 
Spanish  milled  dollars,  or  federal  money. 
Thkosem  2.  Ipwt.  of  gold=5|a  1  dollar  =66.  And, 

H 

g  =}f=5'    Therefore, 

Rule.  Reduce  the  given  quantity  of  gold  to  pennyweights; 
then,  aa  the  denominator  is  to  th^  given  quantity;  so  is  the  nume- 
rator to  the  answer  in  dollars.    Or, 

Divide  by  the  denominator,  and  multiply  the  quotient  by  the  nu- 
merator.   Or, 

EKvide  by  the  denominator  and  subtract  the  quotient  from  the 
dividend.    In  either  case,  you  will  have  the  answer. 

1.  What  is  the  value  of  6oz«  6pwt.  of  gold,  in  Spanish  dollars? 

20 


pwt.                    

As  9  :  126  ::  8              126  pwt. 
8 

Or, 

9)1008                     9)126 

Ans.    112  Dolls.               14x8=112  An». 

Or 

9)126 

—14 

112  Ans* 

2.  In  7oz.  19pwt.  17gr.  how  many 

oz.  pwu  gr. 
7     13    17 
20 

dollars? 

153ii 
24 

619 
307 

3689 
As  f  :  4f  •  ::  | :  'ff  J» 

216)29512(136  doll. 
216 

i. 

791 
648 

1432 
1296 

1 

136 
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To  find  the  vidue  of  this  i«t&«iiid«r. 

1.  In  shillings)  ^c* 

2.  In  Federal  Money. 

136 

Annex  ciphen^  as  in  division 

6 

of  decimals;  the  two  quotient 

places  next  to  dollars^  will  he 

216)816(33. 

cents ;  the  third,  mills ;  the  oth- 

648 

er%  decimals  of  a  miU;  or  the 

remainder  with  the  divisor,  will 

168 

form  a  fraction  of  a  mill. 

12 

.  216)1360(62c/  9ifm. 

1296 

216)2016(9d. 

1944 

640 

432 

72 

4 

2080 

1944 

216)288(ltqr. 

-» 

216 

i«=H 

PsoB.  3.  To  ascertain  the  weight  of  gold  equivalent  to  any- 
given  sum,  currency. 

Rule  1*  If  the  given  sum  be  in  pence,  reverse  Rule  1.  Theorem 
1.  that  is ;  As  the  numerator  8  is  to  the  given  sum  in  pence,  so  is 
the  denominator  3  to  the  weight  required,  in  grains. 

What  weight  of  gold  is  equal  to  4s.  ? 
d.  12 


As  8  :  48  ::  3 


48 


8)144 

Ans.  18  grains. 
Rule  2.  If  the  given  sum  be  in  pounds^  shillings  and  pence. 

H 
As    1  is  equal  to  ^^ ;  therefore,  divide  the  given  sum  by  8,  and  that 
quotient  by  2 ;  add  the  two  quotients  toge^er,  double  the  last  deno- 
mination, and  you  will  have  the  answer. 
What  quantity  of  gold  is  equivalent  to  £45  13&  4d. 

oz.  pwt.  gr. 
Mark  the  pounds,  shillings  and  )     8)45     13    4 
pence,  as  oz.  pwt.  and  gr.  )  '    ■ 

2     17     Ij^^^- 

8     1 1     3+3 


Oz.  8    11    6  Ans. 
Prob.'  4.  To  find  the  value  of  gold  equivalent  to  any  given  sum 
in  Federal  money. 
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Rule.  As  the  numerator  8  is  to  tble  number  of  doUan;  bo  b  the 
denominator  9  to  the  anawer  in  pennyweights :  Or,  divide  the  dol- 
lars by  the  numerator  8,  and  add  the  quotient  to  the  dividend. 

Or,  divide  as  before,  and  multiply  the  quotient  by  the  denomina- 
tor 9.    In  either  case  you  will  have  the  answer. 

1.  Required  the  weight  of  gold  equal  to  76  dollara 

Afl  8  :  76  ::  9  Or  thus,  8)76  Or,  9ix9=85ipwt. 

9  9i 

8)684  Ans.  851pwt. 

oz.  pwt.  gr.  

Ans.  85|pwt.=4      5     12 

2.  Required  the  weight  of  gold  equal  9159  75c. 

As  8  :  159-75  ::  9  :  179pwt.  17igr.  Ans. 
9 


8)1437-75 

179-71875 
24 

287500 
1 43750 


17-25  grains. 


Or,  15975+8^+  15975  =  179pwt.  17+gr.  Ans. 
Or,  159'75-*-8  X  9  =  179pwt.  17igr.  as  before. 

RULE  OF  THREE  DIRECT  AND  INVERSE. 

Though  Direct  and  Inverse  Proportion  are  properly  only  parts  of 
the  same  rule,  yet  for  the  use  of  those  who  may  desire  it,  the  com- 
mon distinctions  will  be  made  and  the  common  rules  given. 

The  Rule  of  Three  Direct  teaches,  by  having  three  numbers 
given,  to  find  k  fourth,  which  shall  have  the  same  ratio  to  the  se- 
condf  as  the  third  has  to  ihe  first. 

The  Rule  of  Three  Inverse  teaches,  by  having  three  numbers 
given,  to  find  a  fourth,  which  shall  have  the  same  ratio  to  the  se- 
cond, as  the^rs^has  to  the  third.  It  is  also  called  reciprocal  or  indi- 
rect proportion. 

If  more  require  more,  or  less  require  less,  the  question  belongs  to 
the  Rule  of  Three  Direct.  But  if  more  require  less,  or  less  require 
more,  the  question  belongs  to  the  Rule  of  Three  Inverse. 

The  principal  difficulty,  which  will  embarrass  the  learner,  will  be 
to  distinguish  when  the  proportion  is  direct,  and  when  inverse.  This 
must  be  done  by  an  attentive  consideration* of  the  question  propo- 
sed. For  more  requires  more,  when  the  third  term  is  greater  than 
the  first,  and  the  question  requires  the  fourth  term  to  be  greater  than 
the  second;  and  less  requires  less,  when  the  third  term  is  less 
than  the  first,  and  the  fburth  is  required  to  be  less  than  the  second. 
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Mare  k  said  to  require  Uss,  when  the  third  term  is  greater  Xheoi  the 
first,  and  the  question  requires  the  fourth  to  be  less  than  the  second; 
and  less  requires  more,  yrhen  the  third  term  is  less  than  the  first,  and 
the  fiHirth  is  required  to  be  greater  than  the  second. 

RULE  OF  THREE  DIRECT. 

Rule. 

1.  State  the  question  by  making  that  number,  which  asks*  the 
question,  the  third  term ;  that  which  is  of  the  same  name  or  quality 
as  the  demand,  the  first  term ;  and  that,  which  is  of  the  same  name 
or  quality  with  the  answer  required,  the  second  term. 

2.  Divide  the  product  of  the  second  and  third  terms  by  the  first 
term,  and  the  quotient  will  be  the  answer. 

Note.  The  directions  under  the  General  Rule,  as  well  as  the 
demonstration,  apply  to  this  rule. 

Examples. 

1.  If  Gibs,  of  sugar  cost  lOs.  what  will  331b6.  cost  at  the  same 
rate? 

lbs.     s.       lbs. 
As  6  :  10  ::  33  :  the  answer. 
10 

6)330 

55s.=£2  15s.  Ans. 

In  this  example  SSlbs.  asks  the  question,  and  is  made  the  third 
term ;  61b6.  being  of  the  same  quality,  is  made  the  first  term ;  and 
lOs.  being  of  the  quality  of  the  answer  required,  is  placed  for  the 
second  term. 

To  invert  the  question,  say, 

8.     lbs.    s.      lbs. 
As  10  :  6  ::  55  :  33  the  Ans. 

2.  If  100yds.  of  cloth  cost  $66  what  will  1  yard  cost? 

Ans.  66c. 

3.  If  my  income  be  il750  a  year,  and  I  spend  19b.  7d.  a  day, 
how  much  shall  I  have  saved  at  the  end  of  the  year? 

Ans.  £167  12s.  Id. 


IIULE  OF  THREE  INVERSE,  OR  RECIPROCAL  PROPORTION. ' 

RuLE.t 

State  and  reduce  the  terms  as  in  the  Rule  of  Three  Direct;  then, 
multiply  the  first  and  second  terms  together,  and  divide  the  product 

*  The  term  which  (uks  or  moves  the  question,  has  generally  some  words  like 
these  before  it,  viz.  WhatwUn  whatcosti  Howmanyl  how  long  1  howmochl  dEC. 

t  The  reason  of  this  rule  mav  be  explained  horn  the  piiuaples  of  Compound 
Mukii^^tion  and  Compound  Division,  in  the  same  manner  at  the  direcinile.^ 
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by  the  third ;  the  quotient  will  be  the  answer  in  the  same  denominac 
tion  as  the  middle  term  was  reduced  into. 

If  there  be  fractions  in  your  question,  they  must  be  stiated  as  be- 
fore directed,  and  if  they  be  vulgar,  invert  the  third  term :  Then 
multiply  the  three  terms  continually  together,  and  the  product  will 
be  the  answer. 

EXAMPLKS. 

1.  How  much  shalloon,  that  is  f  yard  wide,  will  line  6^^  yards  of 
cloth  which  is  1|  yard  wide? 

yd.     yds.  qrs.  qrs.  qrs.    qrs. 

As  U  :  6  J  ::  3  As  5  :  27  ::  3 

4  4  a 

5  27  3)135 


4)45 

1  li  yards,  Ans. 
The  same  by  Vulgar  Fractions. 
First  1  J={,  6i=V-,  and  3qrs.=}.     Then, 

5X87X4  ' 

As  I :  y  ::  f     And  fxYxt= ^=Vt*=Y=niyds.  Ans. 

4X4X3 

The  same  by  Decimal  Fractions. 
1 4=  1  -26,  6}=6-75  and  3qr8.=76.     Then, 
As  1-25  :  6-75  ::  75 
1-25 


3375 
1350 
675 


«i  2.  What  length  of  board  7 

'75)8'4375(ll'25yd8.  Ans.  inches  wide  will  make  a  square 

7  5  foot? 

In.br.  in.len.  in.br.  in.len. 

93  As  12  :    12  ::   7^  :    IH  Ans. 
76 

187 
150 

375 
376 

JP\>r  exampkj  if  4  men  can  do  a  pieee  of  troik  in  19  daji,  in  what  time  will  8  men 
do  U1  4X13 

Aj  4  men :  18  days  ::  8  men  : =6  dayu,  the  Answer. 

8 
And  here  the  product  of  the  fint  and  aecond  terms,  that  is,  4  times  13,  or  48,  u 
evidently  the  time  in  which  one  man  would  perform  the- work.    Therefore,  8  men 
will  do  It  in  one  eighth  part  of  the  time,  or  6  days. 
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3.  Suppose  I  lend  a  friend  £350  for  5  months,  he  promising  the 
like  kindness;  but,  when  requested,  can  spare  but  £125,  how  long 
may  I  keep  it  to  balance  the  favour?  £    Mo.    £    Mo* 

As  350 :  5  ::  125  :  14  Ans. 

4.  Suppose  450  men  are  in  a  garrison,  and  their  provisions  are 
calculated  to  last  but  5  months ;  how  many  must  leave  the  garrison, 
that  the  same  provisions  may  be  sufficient  for  those  who  remain  9 
months? 

Mo.    M.    Mo.    M.  M. 

As  5  :  450  ::  9  :  250,  and  45O--250:s200  men,  Ans. 

5.  If  a  man  perform  a  jpumey  in  15  days,  when  the  day  is  12 
hours  long,  in  how  many  days  will  he  do  it  when  the  day  is  but  10 
hours?  Ans.  18  days. 

6.  If  a  piece  of  land,  40  rods  in  length,  and  4  in  breadth,  make 
an  acre,  how  wide  must  it  be,  when  it  is  but  19  rods  long,  to  make 
an  acre?  Ans.  8  rods  Oft.  lliV  in- 

7.  If  a  piece  of  board  be  30  inches  in  length,  what  breadth  will 
make  1^  square  foot?  Ans.  7  2  inches. 

8.  A  wall,  which  was  to  be  built  24  feet  high,  was  raised  8  feet 
by  6  men,  in  12  days:  How  many  men  must  be  employed  to  finish 
the  wall  in  four  days  ? 

ft.  m. '  ft.  m. 

As  8  ;  6 ::  24—8  :  12  to  finish  it  in  12  daya     And 
d.     m.      d.    m. 
As  12  :  12  ::  4  :  36  to  finish  in  4  days. 

9.  There  is  a  cistern  having  a  pipe,  which  will  empty  it  in  6 
hours :  How  many  pipes  of  the  same  capacity  will  empty  it  in  20 
minutes? 

h.  pi.   mi.    pL 
As  6  :  1  ::  20  :  18  Ans. 

10.  If  a  field  will  feed  6  cows  91  days,  how  long  will  it  feed  21 
cows?  Ans.  26  dajrs. 

1 1.  How  much  in  length,  that  is  13(  poles  in  breadth,  will  make 
a  square  acre  ?  Ans.  1  liVr  poles. 

12.  If  a  suit  of  clothes  can  be  made  of  41-  yards  of  cloth,  If  yard 
wide ;  how  many  yards  of  coating  {-  of  a  yard  wide,  will  it  require 
for  the  same  person  ?  Ans.  6yds.  Iqr.  3f  in. 

Abbreviatiokts. 

To  ktunc  whether  a  fraction,  when  abbreviated,  be  equivalent  in  ail 

respects  to  the  original  fracium. 

Rule. 

As  the  numerator  of  the  fraction,  in  its  lowest  terms,  is  to  its  de- 
nominator ;  so  will  the  numerator  of  the  original  fraction  be  to  its 
own  denominator. 

Or,  as  one  numerator  is  to  the  other;  so  will  one  denominator  be 
to  the  other,  ^c. 

A  owesB  £75  13s  6d. ;  now  jSlOOof  A's  money  is  equal  to  £140 
of  B's;  what  mast  A  pay  to  satisfy  the  said  debt? 
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£    8.  d. 
Mf=:t,  therefore,  76  13  6 

5 


7)378     7  6 

£54     1  Of  Ans.  * 
Now,  to  prove  whether  -f  be  equal  ff {. 
Num.  Den.  Num.  IDeu.  Num.  Num.  Den.  Den. 

As  5  :  7  ::  100  :  140  Or,  as  5  :  100  ::  7  :  140. 

All  questions  in  the  Rule  of  Three  pirect  or  Inverse,  may  be 
wrought  by  the  following 

Rule. 
State  the  question  as  directed  in  the  Rule  of  Three  Direct:  then 
multiply  the  second  term  by  the  first  or  third  term  accordingly  as 
the  answer  ought  to  be  greater  or  less ;  divide  the  product  by  the 
other  term,  and  the  quotient  will  be  the  answer. 


eOMPOUND  PROPORTION, 

OR  DOUBLE  RULE  OF  THREE, 

TEACHES  to  resolve  such  questions  as  require  two  or  more 
statements  by  Single  Proportion,  and  hence  its  name.  There  is 
always  an  odd  number  of  terms  given,  as  five,  seven,  &c.  All 
questions  in  CJomponnd  Proportion  may  be  staled  and  wrought  by 
the  following 

General  Rule.* 

1 .  Place  that  term,  which  is  of  the  same  kind  or  quality  with 
the  answer  sought,  for  the  second  term. 

2.  Then,  of  the  two  terms  in  the  question  of  the  same  kind, 
place  the  greater  or  less  on  the  right  for  the  third  term,  and  the 
other  on  the  left  for  the  first  term,  according  to  the  directions  under 
the  General  Rule  for  Simple  Proportion.  Arrange  the  two  remain- 
ing terms  under  the  first  and  third,  on  the  same  principle. 

3.  Find  the  fourth  term  from  the  first  statement,  and  place  it  for 
the  second  term  in  the  second  part  of  the  statement,  and  find  the 
fourth  term  from  this  statement  and  it  will  be  the  answer  required. 

Note.  If  there  be  more  than  five  terms  in  the  question,  the  same 
mode  of  statement  must  be  continued,  and  a  third  proportion  form- 
ed, and  so  on,  and  the  fourth  term  found  fVom  the  last  statement, 
will  be  the  answer  as  before. 

*  Thui  rule  ii  evident  from  the  General  Rule  of  Three,  for  each  aUtement  ia  a 
paitleulai  at&tement  under  that  Rule.  If,  then,  all  the  separate  dividenda  be  eol- 
leeted  into  one  dividend  juid  all  the  diviaoia  into  one  divisor,  their  qootiaiit  muM  be 
the  aaawer.    Thus,  in  Kz.  1. 

D.     Int.      D.         Int.  M.    Int      M. 

400X6  400X6         40QX6X9 

At  100:  6  ::  400: ,uidMl3: ::9: sftlg Int  Aju. 

ion  too  lOOxU 
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Examples. 
1.  If  a  principal  of  $100^  gain  $6  interest  in  one  year,  what  will 
9400  gain  in  9  months? 

Statement  and  Operation. 
D.     Int.      D.  M.  Int.    At 

As  100  :  6  ::  400      Or,  12  :  6  ::  9 
M.  M.  D. 

12 :  ::  9  100  :      ::  400. 

400X6  400X6 

Then  100 :  6 ::  400 :    ^=24.      And  12  : :  9 :  18  Int.  Ans. 

100  100 

Or  12:24:9:18  Ans. 
6X9  6X9  6X9X400 

Then  1 1  :  6  ::  9  : =il  and  100  : :    400  :  =18  Ans. 

12  12  12X100 

Or,  100 :    4J   :    400:     18  Int.  Ans. 

In  this  question  the  answer  sought  is  interest,  and  therefore  $6. 
must  be  the  second  term.  As  $400  will  gain  more  interest  in  the 
same  time  than  9100,  9400  must  be  placed  on  the  right  for  the 
third  term,  and  9100  on  the  left  for  the  first  term.  And  as  the  same 
sum  will  gain  more  interest  in  12  months  than  in  9  months,  the  9 
must  be  placed  under  the  third  term,  and  the  12  under  the  first  term. 

The  operation  is  obvious  on  inspecting  it. 

Note.  Instead  of  working  two  proportions,  the  whole  may  be  re- 
duced to  one^  by  multiplying  iht  first  terms  together,  and  also  the 
third  terms,  and  using  their  products  for  the  fost  and  third  terms. 
This  is  merely  changing  the  order  of  the  operatioa  as  will  be  seen 
in  the  preceding  example. 
D.  Int.       D. 

^12  *  ^   ;;  ^9^  \  This  becomes,  evidently, 

400X9X6 

100x12  :  6  ::  400x9  :  =18^  as  before. 

100X12 
The  work  may  also  frequently  be  contracted  by  dividing  the  first 
and  third  terms  by  a  common  divisor,  or  \Xi%  first  and  seetrnd  terms, 
and  using  their  quotients,  for  the  divisor  will  diminish  the  terms  in 
the  same  ratio,  and  the  proportion  be  still  preserved.  Thus,  in  the 
preceding  example. 


100 
12 

And  J 


;:  400  becomes  1  :  6 ::  4,  by  dividing  by  100. 

[.*  o  (  becomes  1  :  6  :  3: 18,  Ans.  as  before. 

Ex.  2.  If  950  soldiers  consume  350  quarters  of  wheat  in  7  months, 
how  many  soldiers  will  consume  1464  quarters  in  1  month? 

An&  27816  soldiers. 
Ex.  3.  If  1464  quarters  of  wheat  be  used  by  27816  soldiers  in  a 
month,  in  what  time  will  950  soldiers  consume  350  quarters  ? 

Ans.  7  months. 
Ex.  4.  If  144  men,  in  6  days  of  12  hours  each,  dig  a  trench  of 
200  feet  kmg,  3  wide  and  2  deep,  how  many  hours  l<^g  is  the  d^y, 

13 


• 
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when  30  men  dig  a  trench  350  feet  long,  6  wide  and  3  deep^  in 
259  2  days  ?  Ana  7  houra 

The  following  Rule  for  the  Double  Rule  of  Three,  involves  the 
consideration  of  Direct  and  Inverse  Proportion.  Though  the  Gre- 
neral  Rule  will  enable  the  student  to  solve  all  questions  with  ease^ 
this  Rule  is  retained  for  the  satisfaction  of  those  who  might  desire 
to  use  it 

Rule. 

4  Always  place  the  three  conditional  terms  in  this  order:  That 
number;  which  is  the  principal  cause  of  gain,  loss  or  action,  pos- 
sesses the  first  place ;  that,  which  denotes  the  space  of  time,  dis- 
tance of  place,  rate,  medium  or  mean  of  action,  the  second ;  and 
that,  which  is  the  gain,  loss  or  action,  the  third:  This  being  done, 
place  the  other  two  terms  which  move  the  question,  under  those  of 
the  same  name,  and  if  the  blank  place,  or  term  sought,  fall  under 
the  third  place,  then  the  question  is  in  direct  proportion  :  there- 
fore, 

Rule  I.* 
Multiply  the  three  last  terms  together,  for  a  dividend,  and  the  two 
first  for  a  divisor : — But,  if  the  blank  fall  under  the  first  or  second 
place;  then,  the  proportion  is  inverse ;  therefore. 

Rule  II. 

Multiply  the  first,  second  and  last  terms  together  for  a  dividend, 
and  the  other  two  for  a  divisor,  and  the  quotient  will  be  the  an- 
swer. 

Examples. 

1.  If  9100  gaini6  in  a  year;  what  will  9400  gain  in  9  months? 
D.  P.  Mo.  D.  Int. 

100  :  12   ::  6    Terms  in  the  supposition,  or  conditional  terms. 
400  :    9  Terms  which  move  the  question. 

Here,  the  blank  falling  under  the  third  place,  the  question  is  in 
direct  proportion,  and  the  answer  must  be  found  by  the  first  Rule ; 
therefore, 

400x  9x6=21600  For  the  dividend,  and, 
100x12     =1200    For  the  divisor, 

*  1.  When  the  blank  falls  under  the  third  term  by  this  mode  of  statement,  it  is 
obvioqs  on  inspecting  the  statement  that  the  proportion  is  direct,  and  the  same 
terms  are  taken  to  form  the  dividend  and  divisor  as  in  the  preceding  role,  or,  by 
two  statements  in  the  Single  Rule  of  Three  direct. 

3.  Bat  in  Example  2nd,  and  when  the  blank  fidls  nndei  the  first  or  second  term, 
the  jnoportion  is  inverse.  In  this  ExamplOi  more  principal  and  inteiest  teqtm^.* 
less  time,  and,  every  statement  according  to  the  rule  will  make  more  require  less. 
The  operation  by  the  rule  is  the  same  as  ftom  two  statements  by  the  ^ngle  Rota 
of  Three  Inverse.    These  atatements  on  this  Example  would  be  thus : 

100X12 

100 :  12  ::  400 : 

400 
100X12        100X12X18 

18: :6:. =39,  and  illiittnlei  |ha  rule. 

400  400X6 
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See  the  work  at  large. 

D.Pr.Ma  D.Int. 
100 :  12  ::  6 
400:    9 
9 


100    3600 
12  6 


12|00)216|00(]6D.  Ans. 
12 

96 
96 

2.  If  9100  will  gain  $6  in  a  year ;  in  what  time  will  t400  gain 
•18  r         D.    Mo.    D. 

100  :  12  ::  6  Terms  in  the  supposition. 

400  :       ::  18  Terms  which  move  the  question. 

Here^  the  blank  falling  under  the  second  place,  the  question  is  in 
reciprocal  or  inverse  Proportion,  and  the  answer  must  be  sought  by 
the  second  rule ;  therefore, 

100x12x18=21600  For  the  dividend. 
400x  6      =  2400  For  the  divisor. 
D.Pr.  Mo.  D.Int 
100  :  12  ::  6 
400 :       ::  18 
6  12 

2400  216 

100 


24|00)216|00(9  months,  Ans. 
216 
3.  What  principal,  at  6  per  4.  If  $400  gam  $18  in  9 

cent,  per  ann.  will  gain  818  in  months;  what  is  the  rate  per 

9  months?  cent  per  annum? 
Pr.    Mo.    Int.  Pr.   Mo.    Int 

100:  12::  6  400:    9::    18 

9  ::  18  100  :  12  ::    $6  Ans. 

12 


9  216 
6  100 
D. 


54)21600(400  Ans. 
216 

00 
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Her^  the  blank  falling  under  the  first  plac^  the  proportion  is  in- 
verse, and  the  answer  found  by  the  second  rule,  as  in  the  last  ex- 
ample. 

5.  If  8  men  spend  £32  in  13  weeks;  what  will  24  men  spend  in 
52  weeks  ?  Ans.  £384. 

6.  If  the  freight  of  9hhds.  of  sugar,  each  weighing  12cwt.  20 
leagues,  cost  950 ;  what  must  be  paid  for  the  freight  of  50  tierces 
ditto^  each  weighing  2^cwt.  100  leagues?      Ans.  9289  35c.  Iffm. 

7.  There  was  a  certain  edifice  completed  in  a  year  by  20  work- 
men; but  the  same  being  demolished,  it  is  necessary  that  just  such 
au  one  should  be  built  in  5  months.  I  demand  the  number  of  men 
to  be  employed  about  it  ?  Ans.  48  men. 

8.  If  6  men  biiild  a  wall  20  feet  long,  6  feet  high  and  4  feet 
thick,  in  16  days,  in  what  time  will.  24  men  build  one  200  feet  long, 
8  feet  high,  and  6  feet  thick?  Ans.  80  daysL 

COMPARISON  OP  WEIGHTS  AND  MEASURES. 

Examples. 

1.  If  78  p^nce  Massachusetts  be  worth  1  French  crown,  how 
many  Massachusetts  pence  are  worth  320  French  crowns? 

F.crd.    F.cr. 
As  I  :  78  ::  320 

78 

2560 
2240 


24960  Ans. 

2.  If  24  yards  at  Boston  make  16  ells  at  Paris,  how  many  ells  at 
Paris  will  make  128  yards  at  Boston? 

Bost.        Par.        Bost.        Par. 
As  24yds.  :  16ells  ::  128yd8. :  85iell8,  Ans. 

3.  If  60ft  at  Boston  make  56ft  at  Amsterdam,  how  many  pounds 
at  Boston  will  be  equal  to  350  at  Amsterdam  ? 

Ans.  375ft  Boston. 

4.  If  95ft  Flemish  make  100ft  American,  how  many  American 
pounds  are  equal  to  550ft  Flemish?         Ans.  578i-fft  American. 


CONJOINED  PROPORTION, 

IS  when  the  coins,  weights  or  measures  of  several  countries  are 
compared  in  the  same  question ;  or,  in  other  words,  it  is  joining  ma- 
ny proportions  together,  and  by  ti^e  relation,  which  several  antece- 
denu  have  to  their  consequents,  the  proportion  between  the  first  an- 
tecedent and  the  last  consequent  is  discovered,  as  well  as  the  pro- 
portion between  the  others  in  their  several  respects. 
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This  rule  may  generally  be  so  abridged  by  cancelling  equal 
quantities  on  both  sides,  and  abbreviating  commensurables,  that 
the  whole  operation  may  be  performed  with  very  little  trouble,  and 
it  may  be  proved  by  as  many  statings  in  the  Single  Rule  of  Three, 
as  the  nature  of  the  question  may  require. 

CASE  I. 

When  it  is  required  to  find  how  many  of  the  first  sort  of  coin, 
weight,  or  measure,  mentioned  in  the  question,  are  equal  to  a  give» 
quantity  of  the  last. 

Rule. 

Place  the  numbers  alternately,  that  is,  the  antecedents  at  the  left 
hand,  and  the  consequents  at  the  right,  and  let  the  last  number 
stand  on  the  left  hand ;  then  multiply  the  left  hand  column  con- 
tinually for  a  dividend,  and  the  right  hand  for  a  divisor,  and  the 
quotient  will  be  the  answer. 

EXAHPLES. 

1.  Suppose  100  yards  of  America=100  yards  of  England,  and 
100  yards  of  England=50  canes  of  Thoulouse,  and  100  canes  of 
Thoulouse=160  ells  of  Geneva,  and  100  ells  of  Geneva=200  ells  of 
Hamburgh ;  How  many  yards  of  America  are  equal  to  379  ells  of 
Hamburgh  ? 

Antecedents.  Consequents.  Abridged. 

100  of  America      =  100  of  England.  Ant.     Con. 

100  of  England      =    50  of  Thoulouse.  5       8 

100  of  Thoulouse  =  160  of  Geneva.  379 

100  of  Geneva       =  200  of  Hamburgh. 
379  of  Hamburgh? 

379X5 
Therefore,        a     =236Jyds.  of  America=379  ells  of  Hamburgh, 

Illustration. 

The  two  100s  of  both  sides  cancel  each  other.  Let  the  last  ci- 
phers of  the  next  three  antecedents  and  consequents  be  cancelled, 
which  is  dividing  by  10.  Then  divide  the  second  antecedent  and 
consequent  by  5,  and  the  quotients  will  be  2  on  the  side  of  the  ante- 
cedents, and  1  on  the  side  of  the  consequents ;  then  2  will  measure 
the  third  antecedent  and  consequent,  and  the  quotients  will  be  5 
and  8.  10  will  measure  the  4th  antecedent  and  consequent,  and 
the  quotients  will  be  1  and  2.  Now,  there  being  2  left  on  each  side, 
they  cancel  each  other,  and  as  there  is  no  farther  room  for  abridging 
by  reason  of  the  odd  number  379  the  operation  is  finished,  and  the 
answer  found,  as  before. 

2.  If  201b  at  Boston  make  23ft  ut  Antwerp,  and  155  at  Antwerp 
make  180  at  Leghorn:  How  many  at  Boston  are  equal  to  144  at 
Leghorn)  Ans.  I07ffft. 

3.  If  12ft  at  Boston  make  10ft  at  Amsterdam,  10ft  at  Amsterdam 
12ft  at  Pans :  How  many  pounds  at  Boston  are  equal  to  80ft  at 
Paris  1  ^^  Ans.  80ft. 
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4.  If  140  braces  at  Venice  be  equal  to  150  braces  at  Leghorn^  and 
7  braces  at  Leghorn  be  equal  to  4  American  yi^rds :  How  many 
Venetian  braces  are  equal  to  32  American  yards  ? ' 

Ans.  52t*^ 

5.  If  40lb  at  Newburyport  make  36  at  Amsterdam,  and  90ft  at 
Amsterdam  make  1 16  at  Dantzick :  How  many  pounds  at  Newbu- 
ryport  are  equal  to  260fi»  at  Dantzick  ?  Ans.  224/^ 

*  CASE  II. 

When  it  is  required  to  find  how  many  of  the  last  sort  of  coin 
weight,  or  measure,  mentioned  in  the  question,  are  equal  to  a  given 
quantity  of  the  first. 

Role. 

Place  the  numbers  alternately,  beginning  at  the  left  hand,  and 
let  the  last  number  stand  on  the  right  hand ;  then  multiply  the  first 
row  for  a  divisor,  and  the  second  for  a  dividend. 

Examples. 

1.  Suppose  100  yards  of  America^s^lOO  yards  of  England,  and 
100  yards  of  England=50  canes  of  Thoulouse,  and  100  canes  of 
Thoulouse=160  ells  of  Geneva,  and  100  ells  of  Geneva=200  ells  of 
Hamburgh :  How  many  elb  of  Hamburgh  are  equal  to  236}  yards 
of  America  ? 

Abridged. 
Ant.        Con. 
5  8 

23G5 

=  379  Ham.  Ans. 

This  needs  no  further  illustration.  The  learner  will  readily  see, 
that  this  case  being  the  reverse  of  the  former,  they  are  proofs  to 
each  other. 

2.  If  20fc  at  Boston  make  23ft  at  Antwerp,  and  155  at  Antwerp 
make  180  at  Leghorn:  How  many  at  Leghorn  are  equal  to  144  at 
Boston?  Ans.  144ft. 

3.  If  12ft  at  Boston  make  10ft  at  Amsterdam,  and  100ft  at  Am- 
sterdam 120ft  at  Paris :  How  many  at  Paris  cure  equal  to  80ft  at 
Boston  ?  >  Ans.  80ft. 

4.  If  140  braces  at  Venice  be  equal  to  150  braces  at  Leghorn,  and 
7  braces  at  Leghorn  be  equal  to  4  American  yards :  How  many 
American  yards  are  equal  to  52  iV  Venetian  braces  ? 

Ans.  32  yards. 

5.  If  40ft  at  Newburyport  make  36  at  Amsterdam,  and  90ft  at 
Amsterdam  make  116  at  Dantzick:  How  many  pounds  at  Dant- 
zick are  equal  to  244  at.  Newburyport  j  Ans  283^ft. 

ARBITRATION  OF  EXCHANGES, 

By  this  term  is  understood  how  to  choose,  or  determine  the  best 
way  of  remitting  money  Trom  abroad  with  advantage ;  which  is 
performed  by  conjoined  proportion :  Thus, 


Ant.                    Con. 
100  Amer.    =  100    Eng. 
100  Eng.      =     50     Thoul. 
100  Thoul.  =  160     Gen. 
100  Gen.      =  200     Hamb. 

336  J  X  8 

2371  Amer. 

5 
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1.  Suppose  a  merchant  has  efiects  at  Amsterdam  to  the  amount 
of  93530,  which  he  can  remit  by  way  of  Lisbon  at  840  rees  per 
dollar,  and  thence  to  Boston,  at  8s.  Id.  per  milree  (or  1000  rees :) 
Or,  by  way  of  Nantz,  at  5f  livres  per  dollar,  and  thence  to  Boston 
at  6s.  8d.  per  crown ;  It  is  required  to  arbitrate  these  exchanges, 
that  is,  to  choose  that  which  is  most  advantageous? 

1  dollar  at  Amsterdam  =  840  rees  at  Lisbon. 
1000  rees  at  Lisbon       =    97d.  at  Boston. 

3530  dollars  at  Amsterdam. 

840x97x3530         ^.,««o     «^ji_  rTt. 

Tmo^ —  ^  ^*     ^  ^*^      Lisbon. 

1  dollar  at  Amsterdam  =  51  livres  at  Nantz. 
6  livres  at  Nantz  =  80  pence  at  Boston. 

3530  dollars  at  Amsterdam. 
5fx80x3530 

r-^:; =  £1059  by  way  of  Nantz. 

Ixb  -^       "^ 

Here  it  may  be  observed  that  th*  difference  is  £139  8s.  8|Vd.  in 

favour  of  remitting  by  way  of  Lisbon  rather  than  by  Nantz,  which 

depends  on  the  course  of  exchange,  at  that  time ;  but  the  course  may 

vary  so,  that,  in  a  short  time  by  way  of  Nantz  may  be  better ;  hence 

appears  the  necessity  and  advantage  of  an  extensive  correspondence, 

to  acquire  a  thorough  knowledge  in  the  courses  of  exchange,  to 

make  this  kind  of  remittance. 

2.  A  merchant  in  England  can  draw  directly  for  1000  piastres 
in  Leghorn  at  50d.  sterling  per  piastre ;  but  he  chooses  to  remit  the 
sum  to  Cadiz  at  19  piastres  for  7000  maravedies ;  thence  to  Am- 
sterdam at  189d.  Flemish  for  680  maravedies ;  and  thence  to  Liver- 
pool at  9d.  Flemish  for  5d.  sterling :  what  is  gained  by  this  circular 
remittance,  and  what  is  the  value  of  a  piastre  to  him  f 

Ans.  Gain  £28  14&  sterling  nearly. 
Value  of  a  piastre  56d.  3-55qr.  sterling. 

3.  A  merchant  in  New- York  orders  £500  sterling,  due  him  at 
London  at  54d.  sterling  per  dollar,  to  be  sent  by  the  following  cir- 
cuit; to  Hamburgh  at  15  marks  banco  per  pound  sterling;  thence 
to  Copenhagen  at  100  marks  banco  for  33  rix  dollars;  thence  to 
Bourdeaux  atone  rix  dollar  for  6  francs;  thence  to  Lisbon  itt  125 
francs  for  18  milrees ;  and  thence  to  New- York  at  81 J  per  milree : 
did  he  gain  or  lose  by  this  circular  remittance,  and  what  was  the 
arbitrated  value  of  a  dollar  by  this  remittance  i 

Ans.  He  gained: 
Value  of  a  dollar  was  69d.  sterling  nearly. 


FELLOWSHIP. 

THE  Rules  of  Fellowship  are  those  by  which  the  accompts  of 
several  merchants  or  other  persons,  trading  in  partnership,  are  so 
adjusted,  that  each  may  have  his  share  of  the  gain,  or  sustain  his 
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share  of  the  loss,  in  proportion  to  hie  share  of  the  joint  stock,  together 
with  the  time  of  its  continuance  in  trade* 

SINGLE  FELLOWSHIP 

Isj  when  the  stocks  are  employed  for  any  certain  equal  time. 

RULB.* 

As  the  whole  stock  is  to  the  whole  gain  or  loss,  so  is  each  man's 
particular  stock  to  his  particular  share  of  the  gain,  or  loss. 

Proof.  Add  all  the  particular  shares  of  the  gain  or  loss  together, 
and,  if  it  be  right,  the  sum  will  be  equal  to  the  whole  gain  or  loss.. 

Examples. 

1.  Divide  the  number  360  into  four  parts,  which  shall  be  to  each 
other,  as  3,  4,  5  and  6. 

[3  :     601 

As  3+4+5+6  :  360  ::   i  g  ;  j^^  I  Answer. 

U  '-  120  J 


360  Proof. 

2.  A,  B,  C,  and  D  companied;  A  put  in  £146;  B,  £219;  C, 
£378,  and  D,  £417,  with  which  they  gained  £569 :  What  was  the 
share  of  each  ?  £    s.  d. 

Whole  stock         Gain        f^^^-     '^^     3  8J  +iH  A»s  shara 
As  145+219+378+417: 569  J  219:  107  10  3}  .^  gs  ditto. 

L417:  204  14  5 J  ^,  D^s  ditto. 

£  569  —  Proof. 

3.  A,  B,  C,  and  D  are  concerned  in  a  joint  stock  of  $1000 ;  of 
which  A's  part  is  $150 ;  B's  $250 ;  C's  $275,  and  Ua  $325.  Upon 
the  adjustment  of  their  accompts,  they  have  lost  $337  50c.  What  is 
the  loss  of  each?  Ans.  A's  loss  $50  62^0.  B's  $84  37^0.  Cs  $92 
81Jc.  and  ns  $109  68  jc. 

4.  A  and  B  companieid ;  A  put  in  £45,  and  took  f  of  the  gain ; 
What  did  B  put  in  ?  5—3=2.     Then,  As  3 :  45  ::  2  :  30  Ans. 

5.  A)  B  and  C  freighted  a  ship  with  68900  feet  of  boards :  A  put 
in  16520  feet;  B  28750 ;  and  C  the  rest;  but  in  a  storm,  the  captain 
threw  overboard  26450  feet :  How  much  must  each  sustain  of  the 
loss?  Ans,  A.  63411  feet.    B,  11036}  and  C,  9071^  do. 

6.  A  gentleman  died,  leaving  three  sons  and  a  daughter,  to  whom 
he  bequeathed  his  estate  in  the  following  manner :  To  the  eldest  son, 
he  gave  312  moidores,  to  the  second,  312  guineas^  to  the  third,  312 

*  That  their  gain  or  lorn,  in  this  rviie,  b  in  pnipoctxon  to  their  atocka  ia  evident : 
For.  aa  the  times,  in  which  the  atocka  are  in  traoe,  are  equal,  if  I  pat  in  §  of  the  whole 
atock  I  ought  to  have  i  of  the  gain:  If  my  part  of  the  atock  he  i,  my  aharaof  the 
gain  or  loss  oufht  to  be  i  also.  And  generuly  the  same  ratio  that  tM  whole  atock 
Eaa  to  the  whde  gdn  or  loaa,  mnat  each  penon'a  partteular  stock  have  to  his  r»- 
ipective  gain  or  nm. 
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pistolee,  and  te  the  daughter,  312  dollars ;  but  when  his  debts  were 
paid,  there  were  but  Sl2  half-joes  left :  What  must  each  have  in 
proportion  to  the  legacies  which  had  been  bequeathed  them  ? 

Ana      1st  son  £293  Os.  3d.^2d  son  £227   17s,  10}d.— 3d 
son  JS179  Is.  2id.  and  the  daughter  £48  IGs.  8^ 

7.  A  ship,  worth  93000,  being  lost  at  sea,  of  which  i  belonged  to 
A,  i  to  B,  and  the  rest  to  C:  What  loss  will  each  sustain,  supposing 
•450  to  have  been  insured  upon  her? 

Ans.  A's  loss  9312  50c. 
B's  937  50 

Cs  625 

8.  A  and  B  venturing  equal  sums  of  monej,  cleared  bj  joint  trade 
$140 :  By  agreement,  as  A  executed  the  business,  he  was  to  have  8 
per  cent,  and  B  was  to  have  5  per  cent.:  What  was  A  allowed 
for  his  trouble  ? 

As  8+5 :  1 40 ::  8  :  86^  And,  as  8+5  :  140 ::  5  :  53ii. 

Ans.  832  30c.  7Am. 

9.  A  bankrupt  is  indebted  to  A  £120,  to  B£230,  to  C  £340,  and 
to  D  £450,  and  his  wholo  estate  amounts  only  to  £560 :  How  must 
it  be  divided  among  the  creditors  ? 

Ans.  A,  £58  18s.  lljd.  B,  £112  19s.  7|d.  C,  £167  Os.  4d.  and 
D.  £221  Is.  0|d. 

10.  A,  B,  and  C  put  their  money  into  a  joint  stock ;  A  put  in  840 ; 
B  and  C  together  8170 :  They  gained  8126,  of  which  B  took  842  ; 
what  did  A  and  C  gain,  and  B  and  C  put  in  respectively? 

Ans.  824  A's  gain,  870  B's  stock,  8100  C*s  stock,  860  (Js  gain. 

11.  A,  B,  and  C  companied ;  A  put  in  £40 ;  B  60,  and  C  a  sum 
unknown :  They  gained  £72 ;  of  which  C  took  £32  for  ^is  e^are; 
What  did  A  and  B  gain,  and  C  put  in? 

Ans.  £16  A's  gain,  £24  B's  gain,  and  £80  Cs  stock. 

12.  A,  B,  an^  put  in  £720,  and  gained  £540,  of  which  so 
often  as  A  tobkCp  83,  B  took  5,  and  C  7 :  What  did  each  put  in 
and  gain  ? 

Instead  of  the  above  rule,  you  may  find  a  common  multiplier  to 
multiply  the  proportions  by,  or  multiplicand  to  be  multiplied  by  the 
given  proportions,  thus,  15)720(48  multiplicand  to  find  the  stocks. 
And  15)540(36  multiplicand  to  find  the  gains. 
8  8 

48x3=144  A's  stock. )  C  36x3=108  A's  gain. 

48X5=240  B's  ditto.  >  And  ]  36x5=180  B's  ditta 

48x7=336  Cs  ditto.  )  f  36x7=252  Cs  ditta  as  before. 

13.  A,  B,  0,  and  D  companiea ;  and  gained  a  sum  of  money  of 
which  A,  B  and  C  took  £120,  B,  C  and  D,  £180,  C,  D  and  A,  £160, 
and  D,  A  and  B,  £140 :    What  distinct  gain  had  each? 

The  sum  of  these  4  numbers  is  £600,  and  as  each  man's  money 
is  named  3  times,  therefore  1,  viz.  £200  is  the  whole  gaia--^ 
Therefore  £200— £120  A's,  B's  and  Cs  gain=£80  Hs  gain  ;— 
And  £200— £180  B's,  Cs  and  Ua  gain=£20  A's  gaia— £200— * 
£160  Cs,  D^s,  and  A's  gain=£40  B's  gaia— And  £200-^UQ 
D^s,  A's  and  B's  gain=£60  Cs  gain. 
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14.  Two  merchants  companied;  A  put  in  £40^  and  B  28d  du- 
cats. They  gained  £  135^  of  which  A  took  £60.  What  was  the 
value  of  a  ducat? 

As  £60,  A's  gain :  £40  his  stock  ::  £135  the  whole  gain — £60, 
A's  gain :  £50,  B's  stock. 

Due.  £    Due.  s.  d. 
And,  as  288  :  50  ::  1  :  3  5J  Ans- 

15.  Four  men  spent,  at  a  reckoning,  20  shillings,  of  which  they 
agreed  that  A  should  pay  |,  B,  ^,  C,  ^,  and  D,  )•  What  must  each 
pay  in  that  proportion  7 

s.     d. 

9    2«>A 

3     Off  J  C  -^"S^®'- 
1    6A5D 

16.  A,  B,  and  C  companied j  A  put  in  £40*25;  B  £80'5;  and  C 
£161 :  they  gained  jCl20.    What  b  each  man's  share  ? 

X        £        £        £        £        £ 

40-25+80-5+161  :  120::  4025:  17142475=As 

34-28495  =B's 
68-5699    =C's 


Proof  £119-997325 

17.  A,  B,  C,  and  D  gain  $200  in  trade,  of  which  as  often  as  A 
has  t6,  B  must  have  $10,  C  $14,  and  D  $20:  what  is  the  share  of 
each  r  Ans.  A's  share  $24,  B's  $40,  Cs  $56,  and  Ds  $80. 

18.  An  insolvent  estate  of  $633  60c.  is  indebted  to  A,  $312  75c. 
to  B,  $297,  to  C,  5025c.  to  D,  $0  25.  to  E,  $200,  to  F,  $142  50c. 
and  to  O,  $21  25c. ;  what  proportion  will  each  ca|ditor  receive? 

$      c. 

Ans.  As  shares  193  5141 
B*8  -  -  183  76-87 
Cs  -  -  31  09-23 
Ds    -    -  0  15-41 

Fs    -    .       123  75- 
Ps    -    -        88  1718 
G's    -    -        13  14-87 

Proof  $633  59-97 

19.  A  ship  was  driven  on  shore  in  a  gale,  and  in  lightening  and 
getting  her  afloat  again  and  in  reloading,  an  e3q[)ense  of  $768  was 
incuned;  the  ship  was  valued  at  $10,000,  freight  at  $3200,  molaa- 
ses  owned  by  A,  at  $5200,  sugar  owned  by  B,  at  $4700,  and  rum 
owned  by  G,  at  $2500 :  how  much  is  this  loss  on  every  $100,  and 
how  nmch  must  each  party  pay  of  it  ? 
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•  •     •     •  • 

10000+3200+5200+4700+2500=25600.  Ab  25600  :  768::  10  :  3 
9    $        $       •  Axis,  on  each  $100. 

Then,  As  100 : 3  ::  1000:  300  to  be  paid  hj  the  ship^ 

320:    96        •        -        freight, 
5200:  156        -        -  A, 

4700 :  141         -        -  B, 

2500:    75        -        *  C,  Ana. 

768  Proof. 

20.  A  vessel,  valued  at  $13000  was  laden  with  hardware  for  E, 
valued  at  $3000,  with  cordage  for  F,  at  tSOOO,  with  dry  goods  for 
G,  at  $3200.  with  goods  for  H,  at  $7900,  and  for  I,  at  $4400;  the 
eaptain  was  obliged,  to  prevent  sinking  in  a  storm,  to  throw  over- 
board three  fifths  of  the  hardware,  and  two  fifths  of  the  cordage, 
with  goods  of  H  valued  at  $2700 ;  allowing  the  freight  to  be  $3500, 
what  will  be  the  average  of  the  loss  on  100  dolls,  and  what  must 
be  paid  to  E,  F,  and  H,  for  their  property  thrown  overboard? 

Ans.  $16  25cts.  on  $100,  and  E,  F,  and  H  must  receive  to- 
gether $5443  75cts. 

Note.  If  the  property  of  E,  F,  and  H,  had  been  insured,  the  re- 
mainder of  their  loss  must  be  paid  by  the  insurers.  See.  policies  of 
Insurance. 

DOUBLE  FELLOWSHIP* 

Or,  FeUawship  with  Time,  is  occasioned  by  the  shares  of  partners 
being  continued  unequal  times. 

Rule. 
.  Multiply  eisx^h  man's  stock,  or  share,  by  the  time  it  was  continued 
in  trade.     The^ 

As  the  whole  sum  of  the  products,  is  to  the  whole  gain  or  loss, 
so  is  each  man's  particular  product,  to  his  particular  share  of  the 
gain  or  loss. 

Examples* 
1.  If  A,  B,  and  C  hol^  a  pasture  in  common,  for  which  they  pay 
£40  per  annum.     A  pui  in  9  oxen  for  5  weeks;  B,  12  oxen  for  7 
weeks,  and  C  6  oxen  for  16  weeks.    What  must  each  pay  of  the 
rent? 

9x5=45.     12X7=84,   and  8x16=128,   then   128+84+45=257. 
As  257  :  40  ::  45    As  257  :  40  ::  84  As  257  :  40  ::128 
45  84  40 

-A—  —  — *-£,  8.  d. 

200  160  257)5120(19 18  6AV 

160  320 

257)1800(7  0  Om  257)3360(13  1  5iH 

^  Wlfeen  tbnei  ue  equal,  the  ehini  of  tke  gain  cr  hm  ue  evidently  as  the 
iloels,  aa  id  Single  FUlowahtp;  and  when  the  atocka  aie  equal,  the  aharea  are  ae 
the tinioa;  wberme,  when  neitfaer  are  equal,  the  ahaiea  muftbe  aa  tinor  pio- 
dncta* 


166  DOUBLE  FELLOWSHIP. 

£   8.  d. 

A'b  =  7  0  Oft? 
B's  =  13  1  6itf 
Cb  =  19  18  5^'? 


Proof  40   0  0 


2.  Four  merchants  traded  in  company ;  A  put  in  $400  for  five 

months,  B,  $600  for  7  months,  C,  $960  for  8  months,  and  D,  $1200 

for  9  months;   but  hy  misfortunes  at  sea,  they  lost  $750.     What 

must  each  man  sustain  of  the  loss? 

.  ^  A,  $94  93c.  6Hm.    C  $227  84c.  SAm.  t 

Answer,    ^g  j^^  40     5 A       D    284  81     0«      $ 

3.  A,  with  a  capital  of  £100  began  trade  January  Is^  1787,  and 
meeting  with  success  in  his  business,  he  took  in  B  as  a  partner,  on 
the  1st  day  of  March  following,  with  a  capital  of  £150.  Three 
months  after  that,  they  admit  C  as  a  third  partner,  who  brought  in- 
to stock  £180,  and  after  trading  together  until  the  1st  of  January, 
1788,  they  found  there  had  been  gained  since  A's  commencing  bu- 
siness £177  13s.    How  must  thisl)e  divided  among  the  partners? 

Ans.  A,  £53  16s.  8d.     B,  £67  5s.  lOd.     C,  £56  10s.  6d. 

4.  Two  merchants  entered  into  partnership  for  18  months;  A, 
at  first  put  in  stock  $400,  and  at  the  end  of  8  months  he  put  in  $200 
more ;  B,  at  first,  put  in  $1 100,  and  at  4  months'  end  took  out  $280. 
Now  at  the  expiration  of  the  time,  they  found  they  had  gained 
$1052.    What  is  each  man's  just  share  ? 

Ans.  A,  $385  90c     B,  $(M  10c. 

5.  A  and  B  companied ;  A  put  in  the  Ist  of  January  £150 ;  but 
B  could  not  put  in  any  until  the  1st  of  May :  What  did  he  then  put 
in,  to  have  an  equal  share  with  A  at  the  year's  endP 

Ans.  £225. 

6.  E,  F,  and  G  companied ;  £  put  in,  the  1st  af  March,  £30,  F, 
the  first  of  May,  put  in  80  yards  of  broadclotb;  and  on  the  Ist  of 
June,  G  put  in  $120.  On  the  Ist  of  January  ibllowing,  they  reck- 
oned their  gains,  of  which  E  and  F  took  iC228.  F  and  G  £215 
10&  and  G  and  E  £187  10s.  What  was  (he  whole  gain,  and  the 
gain  of  each  ?  What  did  they  value  a  yard  of  cloth  at  ?  and,  what 
was  G's  dollar  worth? 

2281+2151.  108.-f  187L  10s.=631L  and  6311.-1-2=3151.  208.  the 
whole  gain;  then,  3151.  108.-228^871.  10s.  G's  gaia  3151.  lOs. 
^2151  10&3=100L  E's  gain,  and  3151.  10s.— 1871.  108.=128L  Fs 
gain.  To  find  the  value  of  one  yard  of  cloth,  say,  As  1001  E's 
gain:  301.  his  stock  ::  1281.  Fb  gain:  381  8a;  then,  inversely, 
As  10  months  :  381.  88. ::  8  months  :  481.  the  value  of  the  whole 
cloth. 

As  80  yds. :  48L  ::  lyd. :  12s.  answer.  Now,  to  find  the  value  of 
a  dollar.  As  1001.  Fs  gain  :  301  his  stock  ::  871  10a  G's  gain : 
261.  58.;  then,  inversely,  As  10  months :  261.  68.  ::  7  months :  871. 
108.=120  dollars.  Lastly  ;  As  120  dollars  :  37L  lOs. ::  1  dollar : 
6a  3d.  Answer. 
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7.  E,  F  and  O  companied ;  E  put  in  9400  for  '75  of  a  year: 
P  $300  for  -5  of  a  jear,  and  G  9500  for  "25  of  a  year ;  with  which 
thej  gamed  t720 :  Required  the  share  of  each. 

400x-76=300 

300X  -5=150 

500X^5=125 

—  '    • 

575  :  720  ::  300  :  375^ 

87« 
156^ 

Proof.  720  Dollara 

6.  Aput  in  }  for  }  of  ajear,  B  f  for  ^  ayear,  and  C  thereat  for 
one  year ;  their  joint  stock  was  1,  and  their  gain  1 ;  what  is  each 
share?  Ans.A'sisH 

B»s     /V 

Proof.  =1 

9.  A  and  B  entered  into  partnership  for  16  months.  A  put  in 
91200  at  first,  and  9  months  afterward  9200  more;  B  pat  in  at 
first  91500,  and  at  the  end  of  6  months  took  out  9500 ;  their  gain 
was  9772  20c. ;  what  is  the  share  of  each) 

Ans.  A's  share  9401  70c.    B's  share  9370  50c. 


l^RACTICE, 


IS  a  contraction  of  the  Rule  of  Three  Direct,  when  the  first  term 
happens  to  be.  a  unit,  or  one ;  and  has  its  name  firom  its  daily 
use  among  merchants  and  tradesmen,  being  an  easy  and  concise 
method  of  working  most  questions  which  occur  in  trade  and  busi- 


The  method  of  proof  is  by  the  Rule  of  Three^  Compound  Multi- 
plication, or  by  varying  the  order  of  them. 

A  variety  of  rules,  adapted  to  particular  cases^  is  usually  given 
imder  Practice.  Most  of  the  sume^  however,  fal)  under  two  heads^ 
and  may  be  wrought  by  (wo  General  Rules^  adapted  to  these  cases. 
On  account  of  their  great  practical  importance^  these  two  rules 
should  be  thoroughly  understood. 

Oenbral  Ruls  L 
When  theprice  of  1  yard,  1ft,  ^e,  is  given  to  find  the  value  of  any 
number  of  yards,  ^c. 

L  Suppose  the  price  of  the  given  quantity  tobe  U  ID.  1&  d^c. 
then  will  the  quantity  itself  be  the  answer,  at  the  supposed  price. 

2.  I^vide  the  given  price  into  aliquot  parts^  either  of  the  suppos- 
ed price  or  of  one  another,  and  find  the  quotients  of  the  several  di- 
qaot  parts;  and  their  sum  wiU  be  the  true  fmswer. 

14 
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GaUMFLV. 

What  is  the  Talue  of  468  jarda^  at  28.  9|d.  per  jard? 

£468  8.  d.        Answer  at  £1  s.  d. 


2s.  6d.  is  i  =  68  10  0 
dd.  i8iV=  5  i7<0 
|d.  is  iV  =    0    9  9 


ditto  at  0  16 
ditto  at  0  0  8 
ditto  at  0  0  Oi 

0  29i 

The  full  price  =  £64  16  9 


In  this  example  it  is  plain,  that  the  quantity  468  is  the  answer  at 
£1 ;  consequentlj  as  2a  6d.  is  (  of  a  pound,  J  part  of  that  quantity, 
or  £58  10a  is  the  price  at  2a  6d. ;  m  like  manner,  as  3d.  is  the  yw 
part  of  2s.  6d.  so  ^  part  of  £58  10s.  or  £5  1 7a  is  the  answer  at  3d. 
and  as  ^d.  is  j^  of  3d.  so  i^  of  £5  17s.  or  9s.  9d.  is  the  answer  at 
id.  Now,  as  the  sum  of  all  these  parts  is  equal  to  the  whole  price 
(2&  9|d.)  so  the  sum  of  the  answers  belonging  to  each  price  will 
be  the  answer  at  the  full  price  required,  and  the  same  will  be  true  in 
anj  example  whatever. 

Before  the  questions,  hereafler  given,  can  be  wrought,  the  follow- 
ing Tables  must  be  perfectly  gotten  by  heart. 

TABLES. 


Aliquot^  or  even  parts  of  Money. 
Pu.ofa§hil.  ofa£. 


d. 
6 
4 
3 
2 

1 


a         £ 

=  4  ■=  fo 

=  i  =  Vo 

-  i  =  y» 

^      8'     ^16  0 

=  tV  =rhr 

T    ~    H     —88  0 

a   —  FT  =480 

i   =  -L.   =:      I 

4     ~    4  8     ""86  0 


Ptrts  of  2  ShiU. 


d. 
1 

2 
3 
4 
6 
8 


2a 

)  4 

-X. 
18 

A 

i 
i 


Parts  of  a 

a     d. 
10    0  = 

6    8== 

5 


4 
3 
2 


0  = 

0  = 

4  = 

6  = 

1     8  =^ 

1     4  = 

3  = 

0  = 


1 
1 


0 
0 


Pound. 
£ 

i 


0  10 


3  = 

2  =r 


J. 
4 


J. 
8 

JL 
8 

IS 

?V 

94 

0    8  =  Vr 
0    6  =  fj 

0    4  =  A 


•  0 


i 


Parts  of  a  Dollar. 
C. 
50 
33J 
25 
20 
16J 
12f 

8J 
6i 
5 
4 

H 

2 
1 


I     i 

"    i 
=    i 

a  0 

=  iV 
=  tV 

~-   Too 
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IM 


Ali^tf  or  even  Parts  of  Weight. 


PaoteofaCwt.    1    Pajttbf|Gwt 


QlB.ft 

2    0 

1 

0 

0 

0 

0 

0 


0 
16 
14 
8 
7 
4 


i 

i 


1 1 

.J- 

S8 


28 

14 

8 

7 

4 


ICwt 


+ 


-      i 


14 


PaitiofiCwt 


14 
7 
4 
2 


icwt 


14 


PaitioraTfla 
Cwt  qr. 
10  0    = 


5 
4 
2 
2 
1 
1 


0 
0 
2 
0 
1 
0 


T. 

h 

i 

i 


iino^il^r  Ta&/6  of  aliquot  Parts  of  Money, 


PaiUofaahill. 
d. 
10 
9 

8 


3  : 


I 


Parts  of  a  Pound. 


8.  d. 
18  0 
17  6 
16  8 


16 
15 
14 
13 


0 
0 
0 

4 


12  6 

12  0 

8  0 

7  6 

6  0 


A. 
1« 


10 

i 

-ft 

8 

t 

1  0 


Part!  ofadoUMT. 
c.        D. 
93f 

91i   s 
90 
87i 
83i 
81i 
.80 
76 


=   tV 


70 

68f 

66f 

60 

58i 

56i 

AZi 

41t 

40 

37i 

31t 

30 

18f 


ii 

f 
* 

iV 

iV 
A 
i 
♦ 

tV 
A 


A  TABLE  OP  DISCOUNT  PER  CENT. 


£  s.d.^ 

11  per  cent=0  3 

2J-: =0  6 

3|  =0  9 

5  =1  0 

=1  3 

=1  6 


\£  s.d. 

§^8}  per  cent.=^l  9 


i 


?t 


10 

12*- 
15  • 

17i 

20  . 


=2 
=2 
=3 
=3 

=4 


0 
6 
0 
6 
0 


9 


£  8.  d. 

22|per  cent.=4  6 


25 
30 
35 
40 
45 
50 


=5  0 
.  =6  0 
.  =7  0 
.  =8  0 
.  =9  0 

-rrlO  0 


9 

9 
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Examples. 
1.  What  will  854^  yards  cost,  at  ^d.  per  yard  % 

8.    d. 
|^.|fvl354  6  value  of  354^  yards,  at  Is.  per  yard. 

Alls.  £0  7  4^  value  of  354^-  yard,  at  jd.  per  yard. 

Or  thus.  Or  divide  by  8  and  6,  thus,  8)354  6 

£   a  d.    &    d.  _— ^— — 

8)17  14  6=354  6  6)  44  3^ 


6)  2    4  3f 


7  44-  Ans.  as  bef. 


7  4^  Ans.  as  before. 

2.  What  will  759f  yards  come  to,  at  3d.  per  yard  9 
3d.|'i>|759  9  value  at  la.  per  yard. 

■  £    8.     d. 

2|0)18|9  Hi  Or  thus,  |3d  |i|37  19   9  value  at  Is.  per  yard. 

*Ans.  £9  9  Hi  value  at  3d.  Ans.  £9    9  n^valueof  759iyds.  at 
per  yard  3d.  per  yard. 

3.  What  is  the  cost  of  227yds.  at  50  cents  per  yard  ? 

c.  $   8 

50)1  |227=price  at  •  1  per  yard. 

•113  50c.  Ans. 

4.  What  cost  927yds.  at  53^  cents  a  yard? 

c.     ^      ^ 
50 


H 


i  927=price  at  f  1  per  yard. 


so 


463  50=price  at  50  cents. 
30  90=  do.  at  3^  cents. 


$494  40c.  Ans. 
Questions.  Answers, 

yds.  £ 

9181  at    id.  per  yard.  1 

1  d.     -    -      3 

lid.     .     -     3 

2d.      -    -     5 

5  d.     .    .    10 

7id.     -    -    17 

10  d.     -    -    27 

n^.    -    -     8 

21.  758|yd8.  at  la  9d.  per  yard, 
d.    £     a     d. 


6. 

•6.  739i 

7.  567i 

8.  475i 

9.  487i 

10.  568 

11.  649i 

12.  164 


18  3J 

1  7i 

10  111 

14  3i 
3  li 

15  0 


1 
0 


7 


Ctuest 
yds.      cts. 
13.  265    at  121 


14.  269i 
15.1050 

16.  618 

17.  328 

18.  817 

19.  296 

20.  300^ 


16} 

6i 
87i 

57i 

30 

15 

17i 


Ans. 
9    c.  m. 
33  12  5 
44  91  7 
65  62  5 
540  75  0 
188  60  0 
245  10  0 
44  40  0 
52  58  74 


6  i  37    18    6  -B  value  at  Is.  per  yard. 
3}  18     19    3  =    do.    at  6d. 
9      9    7i=«    do.    at  3d. 


£66     7    4i 


MtACnCE. 


m 


aa.  lOejrdfl*  at  4fl..9fd. 


48. 

8d. 
1 


iof4. 


106 


21  :;    4 
3  ::  10 :: 
0  ::   8  ::  10 
0::   4::   5 


sr  value  at  £1  per  jnx± 

ssvahie  at  48. 
8    •    -    8d. 

-    «i 


£25::   7  ::  11  ::  2  Ass.  / 


23. 
24. 
25. 
26. 


27.  614 

28.  167i 


8.     d. 
ir^lbs.  al;    4  ::  Oi^ 
571       -      l::5f 
68i       -      8 ::  \\ 
67i       -     1^::2- 
16 
19::  6 


£ 

'    3 

-  2 

27 

41 

491 

163 


8.   ^    d. 


10 

:  11  ::B\ 
:    I  ::  3 
:   4::^0 
6::  3 


Ans. 


89- Az 
8       < 


Note.    ^  <Aer6  &«  pCunds  alto  in  the  prict :  'Multiply  tne  quantity 
by  the  pounds^  and  to  the  product  add  the  vaAe  of  the  Quantity  for 
the  other  parts  of  the  price  as  in  the  preceding  example'  and  the  ^ 
^uin  will  be  the  answer.  •'       **  /• 

29.  Find  the  value  of  156ydd.  of  cloth  at  £3  68.  8d.  pe(  yard. 
£ 


66.  8d:=:i 


156=value  at  £1  a  yard. 
3 

468=value  at  £3  a  vd. 
62        •       -        68.  8d.  ayd. 


£520  Ans.   '  /  : 

30.  What  is  the  cost  of  224iyd6.  at  j&5  78.  6d/a  yard? 
£        s.  j' 


68.       =i 

28.6d.=:| 


224  ::  10 
5 


1122 

10 

. 

56 

2 

•• 

6cL 

28 

1 

a  • 

3 

£1206  ::  13  ::  9  An& 


scost  aV£l  a  yard. 


-  £6'ayd. 
.6a  a  yd. 
28.  6d.  do.:^ 


Answers. 

£  8. 


d. 


31.  3451yds.  at  6  ::  5  ::  0  per  yard=2159  ::    7  ::  6 

32.  59^   -    -    3  ::  6  ::  8    -       -      199  ::    3  ::  4 

33.  75     -    -   5  ::  3  ::  4    -       -*    387  ::  10  ::  0 
84.    68  -   4::6::0    -        -      292:;   8 ::  0 

Gbnxral  Rulx  II. 

When  the  price  of  one  hundred  toeight,  &c.  is  given  of  several  de- 
namintUions,  to  find  the  value  of  a  quaniUy  of  several  denomine^tians 


16S  PBAf?n€aB. 

Multiply  the  price  by  the  integers,  and  take  parts  for  the  rest  (lom 
the  price  of  an  integer,  and  theaum  of  the  product  and  quotients  will 
be  the  answer. 

Examples. 

1.  If  1  Cwt.  cost  £4  17s.  4d.  what  will  9  Cwt  Sqrs.  Ulb.  cost  at 
the  same  rate  ? 

4  17  4=price  of  1  Cwt. 
9=Number  of  Cwt 


2qrs.  Olb  is  i 
Iqr.  0  i 
0      14        ^ 


43  16  0=;^costof9  Cwt. 
2^8^  0  2qra 

14  4=  0  Iqr. 

0  12  2=  0  0  14lk 


Ans.  £48     1  2=  Cwt.  9  3  14tt 
Cwt.  qr.  lb  £    s.     d.  £     s.     d. 

Ex   2.     8    1    16  Sugar  at  5  17    9  per  Cwt.=49    8    2+ 
3..  7  3    19  7  12     8    -        -      60    9     Oi 

4.  12   1   24  3  18  10    -        -      49     2    7-1- 

5.  72  3  27  8  11     5    -        -    625  II    10^ 

6.  16  2    17  Coffee     2  15  11     -        -      46  11     1 

7.  271b  lOoz.  0     14      per  ft        I   16  10 

8.  13  10  12pwt.  8grs.  silver  at  £A  7s.  6d.  a  lb  60  14  llj- 

9.  17o2.  6pwt.  16grs.  of  Gold  £3  16  8d.  per  oz.  66  8  lOf 

10.  3  Tun  2hhd.  48  galL  of  wine  at  £5  16  9= 

11.  7  Acres  3  roods  15  rods  16  feet  at  £7  Us.  9d.  an  acre:= 

Though  the  General  Rules,  given  above,  are  sufficient  for  answer- 
ing questions  in  Practice,  yet  some  may  perhaps  be  answered  more 
easily  by  other  rules.     Several  cases  follow. 

CASE  I. 

When  the  price  is  any  even  number  of  shillings  under  24  :  Multi- 
ply the  given  quantity  by  half  the  price,  and  double  the  first  figure 
of  the  product  for  shillings.     The  rest  of  the  product  will  be  pounds.* 

N.  B.  If  the  price'be  2s.  you  need  only  double  the  unit  figure 
for  shillings.    The  other  figures  will  be  pounds. 

Examples. 

ist.  What  will  746  yards  cost  at  2s.  per  yard  1 
746 


Ans.  £74  12  value  at  2s.  per  yard. 


*  SappoM  the  |mc8  to  be  168.  j  u  the  quantity  is  the  price  at  £  I,  the  answer 
will  be  xi=  JL.  of  the  quantity,  in  pounds  and  deoioials.    The  decimal  is  to  be 

doubled  for  its  value  in  ahiUings,  according  to  a  prevbus  rule.  The  rule  is  Km- 
ited  to  Ms.  because  the  haff  of  a  mater  number,  would  be  an  inconvenient 
multiplier.  This  rassou  of  the  ralss  in  the  ten  fbUowing  cases  is  auffioiently  olw 
vitfus. 


PRAOHOB.  Ifll 

Note.    The  above  is  done^  by  saying  twice  6  (the  unit  fignie)  is 
12.    The  other  figures^  viz.  74^  are  pounds. 
2d.  What  will  567f yds.  at  28.  per  yard  come  to? 

Ans.  £56   158.  6d.' 
N.  B.    Before  I  double  the  unit  figure^  viz.  7,  I  consider  that  f 
of  a  yard  at  2s.  per  yard  will  amount  to  Is.  6d.     Then  I  double  7, 
which  makes  Us.  and  Is.  6d.  added,  makes  15s.  '6d.    The  other 
figured  are  pounds. 

Cluestions.  Answers. 

Yds 
3d.     129^  at    4s.    per  yard 

4th.   697    —   6s.     

,        5th.   845    —    8s. 

6th.  917-}-  —  10s.      

CASE  II. 
When  the  price  wants  an  even  pari  of  9,8. :  First  find  the  value  of 
the  whole  quantity  at  2s.  per  pound,  yard,  &c.  then  divide  it  by 
that  even  part  which  is  wanting,  and  subtract  this  quotient  from  the 
value  at  2s.     The  remainder  will  be  the  answer. 

Examples. 
1.  What  will  95^  yards  cost  at  22d.  per  yard  ? 
£    s.     d. 

9     110  value  at  2s.  per  yard. 
0     15  11  value  at  2d.  per  yard. 


£ 

8 

d 

25 

18 

0 

209 

2 

0 

338 

0 

0 

458 

12 

6 

2d. 


.X. 
12 


Ans.  £fi     15      1  value  at  Is.  lOd.  per  yard. 
Questions.  Answers. 

yds.  £    8.     d. 

2d.     64    at  23d.  per  yd.    6     2    8 

3d.  128    —  22i<i.  12    0    0 

4lli.  246^-—  21d.  2111     4^- 

5th.  375i—  20d.  31     5    5 

CASE  III. 

When  there  are  pence  in  the  price  which  are  an  even  part  of  a 
shillings  besides  an  even  number  of  shillings  under  20  :  First  find  the 
value  of  the  quantity  at  the  shillings  per  yard,  &c.  according  to 
Case  1st. :  then  suppose  the  quantity  to  stand  as  shillings  per  yard ; 
divide  it  by  that  even  part,  which  the  pence  are  of  Is.  and  this 
quotient  being  added  to  the  value  before  found,  the  sum  will  be 
the  answer. 

Examples. 
IsC.  what  will  156^^  yards  come  to,  at  6s.  4d.  per  yard? 

Yds. 
156i 
ad.  3 

|4d.|i|l56  6       

£46  19  0  value  of  156^^  yards  at  6s.  per  yard. 

52&  2d.  =  2  12  2  value  of  ditto  at  4d.  per  yard. 

Ans.  £49   11  2  value  of  ditto  at  66.  4d.  per  yard. 


IM  FRACnCE. 

Questioaa.  Aiurwos. 

Yds.       s*  d.  £   8.    d. 

2d.    17i-  at    4  Oi-  per  yd.    8    10  Sf. 

3d.    69 1  —   6  Of 18     2  2f. 

4th.  68|—   8  1    27    11  s\. 

5tiy  96    —  10  li 48    12  0. 

6th.  67*  —  12  2    4118. 

CASE  IV. 

When  the  price  is  any  odd  number  of  shillings  under  20 :  Find  the 
value  of  the  greatest  even  number  contained  in  the  price^  accord- 
ing to  Case  1st.  and  add  thereto  the  value  of  the  quantity  at  Is. 
per  yard,  &c.  which  sum  will  be  the  answer :  Or,  Multiply  the 
quantity  by  the  price,  according  to  the  1st.  or  2d.  Case  in  ^mple 
MultipUcatioa,  and  divide  the  product  by  20,  the  quotient  will  be 
the  answer:  Or,  lastly,  if  the  price  be  not  more  than  12s.  find  the 
value  of  the  quantity  at  Is.  per  yard,  &c.  and  multiply  it  by  the 
number  of  shillings  in  the  price  of  1  yard ;  the  product  wUl  be 
the  answer. 

Examples. 

Ist  what  will  186  yards  cost,  at  Bs.  per  yard? 

£     s. 

18     12  value  at  2s.  per  yard. 
9      6  ditto  at  Is.  per  yard.   . 

£27     18  Ana. 


Or  thus, 

£     8. 

9    6  value  at  Is.  per  yard. 


Product  £27   18  Ana. 


2d.  What  will  647  yards  cost,  at  178.  per  yard? 

8 


£517  12  value  at  16s.  per  yard. 
32    7  ditto  at  Is.  per  yard. 

Ans.  £549  19  ditto  at  17s.  per  yard. 

Questions.  Answers. 

Tds.         s.     .  £    8.    d. 

3d.     1694  at   5  per  yd.    42    6    3 

4th.  248}—  7 87    1    3 

5th.   139   —  9 62  11    0 

eth.  782   —25      ■   ■■977  10    0 
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CASE  V. 

When  Ihe  price  is  shiUingSj  pence  and  farthings ;  and  not  an  even 
pari  of  a  pound:  Multiply  the  given  quantity  by  the  shillings  in  the 
price  of  1  yard,  ibc.  and  take  parts  of  parts  fiom  the  quantity  for 
the  pence,  &c.  then  add  them  together,  and  their  sum*  will  be  the 
answer,  in  shillings,  &c.  Or  you  may  let  the  given  quantity  stand 
as  pounds  per  yard,  &c.  then  draw  a  line  underfteath,  and  take 
parts  of  parts  therefrom ;  which  add  together,  and  their  sum  will  be 
the  answer. 

N.  B.  I  advise  the  learner  to  work  the  following  examples  both 
wajrs,  by  which  means  he  will  be  able  to  discover  the  most  concise 
method  of  performing  such  questions  in  business  as  may  fall  under 
this  case. 

Examples. 

1,  What  will  248^  yards,  at  7&  6d.  per  yard,  come  to  ? 
I6|i|  248s.  6d.  value  of  248^  yards,  at  is.  per  yard. 
7 


1739  6  value  of  ditto  at  7s.  per  yard. 
124  3  value  of  ditto  at  6d.  per  yard. 

2|0)  186|3  9 

Ans.  £93  3  9  value  of  ditto  at  78.  6d.  per  yard. 

Or  thus, 
|6|i|  12    8    6  value  of  248^  yards,  at  Is.  per  yard. 
Multiply  by  7 

86  19    6  value  of  ditto  at  7s.  per  yard. 
6    4    3  value  of  ditto  at  6d.  per  yard. 

Ans.  £93    3    9 


5  0 
2  6 


1 
i 


By  the  latter  part  of  this  case^ 
£     s.  d. 
248  10  0  value  of  248^  yards,  at  £1  per  yard. 


62    2  6  value  of  ditto  at  5s.  per  yard. 
31    13  value  of  ditto  at  2s.  6d.  per  yard. 


Ans.  £93    3  9  value  of  ditto  at  7s.  6d.  per  yard. 
Cluestions*  Answers. 

Yds.  s.  d.  £    s.    d. 

2.  68)  at     4  6  per  yd.     15   8     3 

3.  124   —     5  8 35   2     8 

4.  146  —  14  9 107  13    6 

5.  2181—   12  6 136  11     3 

CASE  VI. 
When  ihe  quantity  is  any  number  less  than  1000,  and  ihe  price  noi 
more  ihan  12d,  per  yard^  ^c, :    Find  the  value  of  the  whole  quan- 


]«6 


FRAcnce. 


titj  at  Id.  per  yard,  which  may  \»  done  by  dividing  it  by  12,  wen- 
tailff  settii^  down  the  quotient  only  in  potmda,  or  8hilling8^*6r  both. 
Thmi  multiply  this  sum  by  the  pence  in  the  price  of  lyani,  andthe 
product  will  be  the  answer. 

Examples. 

1.  What  win  759)  yards  cost,  at  7d«  per  yard? 

8.    d. 
63    3)  value  at  Id.  per  yard. 

Or,  £3    3    3)  value  at  Id.  per  jrard. 

Multiply  by  7 

Ans.  £22    3    0)  value  of  759)  yards,  at  7d.  per  yard. 
€tue8ti(ms.  Answers* 

Yds.  d.  £     s.     d. 

2.  975)  at  2  per  yard.    8    2    7 

3.  846    —  3J  12    6    9 

CASE  vn. 

When  the  price  is  at  any  of  the  rates  in  the  second  Practice  Table 
of  aliquot  parts :  Multiply  the  given  quantity  by  the  numerator,  and 
divide  that  product  by  the  denominator ;  if  the  price  be  pence^  the 
quotient  will  be  the  answer  in  shillings ;  if  shillings,  the  answer  will 
be  pounds. 

Examples. 


L  What  will  379  yards,  at 
4)d.  per  yard  come  to  ? 

379 
3 

8)1137 


2.  What  will  149  yards,  at  6b. 
per  yard  come  to  ? 

149 
3 

i|0)44|7 


2|0)14|2     1) 

Ans.  £7  2  1) 

Questiona 
Tds.        s. 

3.  127   at    0 

4.  159  —    0 
6.     173  —    0 

6.  241  —    0  10 

7.  249  —    7    6 

8.  357  —  12    6 


Ans.  £44  14 


7)  per  jrard. 

8      

9      


AnswerSf 

£  s.  d. 

3  19  4) 

5  6  0 

6  9  9 

10    0  10 

93    7  6 

223  2  6 


CASE  VIII. 

When  the  price  is  any  even  number  ofshUlings,  if  it  be  required 
to  know  what  quantity  of  any  thing  may  be  bougki  fm  so  much  money : 
Annex  a  cipher  to  the  money,  and  divide  it  by  half  the  pric^  and 
the  quotient  will  be  the  quantity  to  be  purchased. 


*iW^^ 


MT 


1.  How  maojr  jards  of  cbth,  at  18s.  per  yard,  may  I  have  for 
£345? 

Half  the  price=9)3450=xnoxiey  with  a  cipher  annexed. 

383}  yards.  Ana.* 

Questions.  Answers. 

a  £  Yda 

2.  How  many  yds.  at  2  per  yd.  for  427  i        4270 

3.  4  312  1560 

'    4.  6  917  3056} 

5.  8  195  487| 

CASE  IX. 

To  find  the  value  of  goods  sold  by  particular  quaniiiies,  viz,  I.  By 
the  scora  II.  Round  timber.  III.  By  5  score  to  the  hundred.  IV. 
By  1 12  to  the  hundred.  V.  By  6  score  to  the  hundred.  VI.  By 
the  great  gross*    YII.  By  the  thousand. 

L   To  find  the  value  of  goods  sold  by  the  score. 

The  price  of  one  b  given,  to  find  the  price  of  one  score. 

If  the  given  price  be  shillings  and  pence,  or  only  pence^  divide  the 
the  given  pricey  in  pence,  by  12.  The  quotient  will  be  the  answer 
in  pounds,  and  the  remainder  will  be  so  many  times  Is.  8d.  for  a 
score  is  20,  and  20d.  is  Is.  8d. 

EZAMPLBS. 

1.  At  9d.  each :  What  is  that 
per  score? 
12)9d  (•75=£0     15    0  Ans.  2  At  46.  9d.  each:     What  is 

Or  by  inverting  the  question,    that  per  score  ? 
1  score=20=ls.  8d.  £4  15  Ans. 

9 

15S.0 
It  may  be  remarked,  that  when  the  price  is  shillings  and  pence, 
the  answer  will  be  just  so  many  pounds  as  there  are  shillings,  and 
and  so  many  times  Is.  8d.  as  there  are  pence.  If  farthings  are  given, 
for  |d.  reckon  5d.  for  |d.  lOd.  and  for  |d.  Is.  3d. 

TABLE  OF  ALZdVOT  PiiBTS.      20  THE  INTEGER* 


2  wiV 

6  JB  A 

12  is  A 

16  is  A 

4-  t 

s-Vir 

U-tV 

18  — A 

5-  i 

10—  i 

15- t 

^  At  £1  A  jaid,  the  quantilj  would  be  SiSydi.    Bat  as  the  price  is  18f.  yoQ 
wantonly  .|^  A  of  the  quantity.    This  explains  the  xole;  for  the  ooone  le  A 

inilarftr  any  other  case. 


les 
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3.  What  cost  7 ;  at  28. 9d. 
per  icore? 

a    cL  - 


2    9 


0    8| 
0    3| 

7  =0  llj 


4.  What  cost  17;  at  Ida  lOd. 
per  score? 

16a  10^  Ana 


IL  Round  Timber. 

Forty  feet  make  a  load  or  ton  of  round  timber. 
If  the  given  price  of  a  foot  be  shillings, 

Rule. 

Multiply  the  given  price  by  2,  and  the  product  will  be  the  answer 
in  pounda 

5.  What  cost  a  ton  at  3&  per  6.  What  cost  a  ton  at  9a  per 
foot?  3s.x2=6J.  Ans.«         foot?  9ax2«18/.  Ana 

If  the  given  price  of  1  foot  be  pence  only,  or  shillings  and  pence, 
divide  the  given  price,  in  pencj9,  by  6.  The  quotient  will  be  the  an- 
swer in  pounds,  and  the  remainder  will  be  so  many  times  3s.  4d. 

7th.  What  cost  40  feet,  at  17d.     . 
per  foot?  8th.  At  la  9d.  per  foot:  What 

6)17  cost  a  ton? 

£3  10  Ana 

£2  16  8  Ana 

[f  the  given  price  of  a  foot  be  farthings  only,  or  pence  and  far- 
things, divide  the  given  price  in  farthings,  by  6 ;  then  divide  thai 
quottetU  by  4,  and  ikit  lastquoiunZ  will  be  the  answer. 

9th.  At  }d.  per  foot:  What      , 
cost  a  ton? 

6)3  10th.  At  13^  per  foot:  What 

cost  a  ton? 

4)0  10  £2  4  2  Ana 

£0    2  6  Ans. 

*  If  a  Um  of  tfanber  had  been  20  feat,  then  3f .  a  fcoC  would  haiw  made  £3; 
but  aa  a  Urn  has  twice  20  feet,  the  answer  in  pounda  mnit  be  twice  the  nnmber 
of  ihillinga.  In  like  manner  finr  any  nnmber  of  ahiUingi.  If  the  piioe  be  pence 
afei.i,MinEx:7,thi>niliii.^Xn    _  20X17  -H  fi„p«,»^  ^,|,,y.^;,,A,> 

12  6  6 

of  6x-7-=3timea30.4d. 

When  thepiioiiaiaKthing9afeot,tliendakaiinEz.9,^2ftrabiOta«e, 
2Df3         3 
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Or,  suppose  every  shilling  in  the  price  to  be  21  every  penny  to  be 
8s.  4d.  and  every  farthing  to  be  lOd. 

12th.  What  cost  40  at  ISjd. 
per  foot  ? 
nth.  What  cost  40  feet  at  s.  d. 

|d  per  foot?  1  Ox  2=£2    0  0 

|d.  X  10  £0  2  6  Ana.        3  4x  3=   0  10  0 

0  JxlO=   0     18 

£2  11  8 

II L*  To  find  the  value  of  goods  sold  hy  5  score  to  the  hundred. 
lat,  If  the  given  price  be  pounds  and  shillings,  or  shillings  only. 

Rule. 

Multiply  the  given  price  in  shillings  by  §,  and  the  quotient  Vf'\\\ 
be  the  answer  in  pounds,  for  100s.  are  £5 

13th.  At  19s.  per  yard,  what 
cost  100  yards?  HtL  At  4Z.  13s.  per  cwt.  what 

19s.  cost  100  cwt.  or  5  tons? 

5  £465  Ans. 

£95  Ans. 
2d.  If  the  given  price  of  1  be  pence  only,  or  shillings  and  pence. 

Rule. 

Multiply  the  given  price  in  pence,  by  5 ;  then  divide  that  product 
by  12.  The  quotient  will  be  pounds;  and  the  remainder  so  many 
times  Is.  8d. 

16th.    What  cost  100  bushels, 
at  35s.  4d.  per  bushel  ? 
1 5th.  If  1  yard  cost  9d.  what  s  d.  Or, 

cost  100  yards?  '  35  4  35s.  ^d. 

9  12  |4d.iJ|  5  ^ 

6 

12)45 


£3  15  Ans. 


424 
5 

175 
1  13  4 

2)2120 

£176  13  4 

£176  13  4  Ans. 

Here  5  is  di 
vided  by  4. 

*  hi  Federal  Afon^y.-^RemoTe  the  deciniAl  point  two  places  to  the  right  for  the 
a](kflwer. 

1.  What  coit  100  yards  at  S2  50c.  per  yard!  $5>50XlOO=$2BO-  Ans. 

2.  What  cost  100  yards  at  75c.  per  yard  1  $-75X  100=75*  Ans. 

3.  What  cost  100  yards  at  5c.  6im.  per  yard  1 

«H)6e25XlOO=5e25Ans. 

4.  What  cost  100  yards  at37c.  bm,  per  yaidl  Ans.  $37  60c. 

5.  What  cost  lOOyards  at  68c.  7im.  per  yardi  Ans.  $68  75c. 

15 


170 
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3.  If  the  given  price  of  f  be  shillings  and  pence ;  Multiply  the 
price  by  5,  and  the  product  under  the  place  of  shillings,  will  be  the 
answer  in  pound&^  and  the  product  under  the  place  of  pence,  will 
be  so  many  times  la  8d. 

17tlL  At  2&  5d.  per  bushel : 
what  cost  100  bushels? 
s.  d. 

2  5  18th.  At  25s.  3d.  per  ton: 
5                                         what  cost  100  tons? 
£126  5  Ana. 


12  1 


£12  1  8  Ans. 
4.*  To  find  the  price  o(  one  bX  bo  much  per  hundred  of  5  score 

*    General  Rule. 

Multiply  the  given  ^ice  by  12;  divide  the  product  by  5,  and 
the  quotient  will  be  the  answer  in  pence. 

But  if  the  price  be  pounds  only : 

Rule. 

Divide  the  given  price  by  5,  and  the  quotient  will  be  the  answer 
in  shillings. 

I9th.  If  100yds.  cost  £65,  what 
cost  1yd? 

5)65 


13s.  Ans. 

20th.  If  100yds.  cost  £2  18a 
4d.  what  is  that  per  yard  ? 
£  s.  d. 
2  18  4 
12 


21st.  If  100  yards  cost  £11  78. 
9d.  what  cost  1  yard  ? 
£   s.    d. 
11    7    9 
12 


5)35  0  0 


7d.  Answer. 


5)136    13  0 

•i 

12)27     6  7 

2a  3|d.  Ans. 
In  dividing  27  by  12  (in  the 
21st  question)  the  quotient'is  2s. 
And  the  remainder  3d.  the  6  is 
A  of  a  penny  =  one  farthing, 
and  the  7  is  of  no  account 
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5 
10 
2P 


IS 


10 


25 

so 

40 


18 


JL 
4 

10 
10 


50 
60 
70 


IS 


1 

1  • 

_Z_ 
10 


76 

IS 

^ 

80- 

"A 

90- 

•    10 

*  In  Federal  JIbney.— Remove  the  dedoMj  point  two  placet  to  the  left  for  the 
answer. 

Examples. 

1.  If  100  yaids  eoeiWO,  what  coat  i  yaid  1  SSSO-i-lOO^Sd'SO  Ana. 

2.  If  100  yards  coat  $75,  what  cost  1  yard  1  875.+100=$^5  Ana. 

3.  If  100 yards  cost  85  630.  5m.  what  cost  1  yard? 

S5.625+100=$'05G25==5c.  6im.  Ana. 

4.  If  100  yards  cost  $37  50c.  what  coat  1  yard  ?  Ana.  37c.  5ni. 

5.  If  100  yards  cost  $e8  75c.  what  cost  1  yard  1  Am.  68c.  Tim. 


PRACTICE. 


171 


22d.*  At  £3  78.  6d.  per  100:  What  will  23  cost? 

£    8.  d. 


20 


2 
1 


1  0 


3     7  6 


0  13  6i 

0     1  4  5  Add. 

0    0  8) 


23=  £0  15  6  Ans. 


23d.  At  £2  Is.  lOd.  per  100 
What  cost  18? 


24th.  At  £5  98.  6d.  per  100: 
What  cost  35  ? 


20 


£    8.    d. 
2  1   10 


tV 


0  8    4f  > 
0  0  10    $ 


Subi 


18=  £0  7    OfAns. 


£ 

8. 

d. 

5 

9 

6 

10] 

3 

116 

8 

• 
6 

5i 

n 

12 

10 

5 

6! 

\ 


Add. 


£1    18    3}  Ans. 

IV.   To  find  ihe  value  of  goods,  sold  by  112]b  the  Cwt. 
The  price  of  1ft  is  ^ven  to  find  the  value  of  1  cvrt. 

Rule. 

For  a  farthing,  account  2s.  4d.  per  cwt    For  a  half  a  penny,  48. 
8d.    For  three  farthings,  7s.    And  for  every  penny  9s.  4d  per  cwt. 

25th.  What  cost  Icwt.  at  S^d.  26th.  At  8}d.  per  ft :  What 

per  ft?  cost  1  cwt?    Ans.  £4  Is.  8d. 

At  Id.  per  ft  s.  d. 

Icwt.  costs  9  4 

3 


At  3d. 
At  id. 


£1     8  0> 
0    4  8$ 


Add 


£1  12  8  Ans. 


*  To  find  ike  talue  qf  any  number  at  a  given  price  per  100,  in  federal  money 

Muhipl]^  the  price  per  100  by  the  given  quantity,  and  point  off  two  right  hand 
liffiiree,  in  the  proauct  more  than  required  by  multiplication  of  decimala.  Or,  point 
Jt  the  two  right  hand  placet  in  the  given  quantity,  and  multiply,  and  point,  aa  in 
multiplication  of  dedmala. 

EZIMPLES. 

1.  What  coat  56  yaxda  at  987  50c.  per  lOOyaida? 
987*5x56 

=949,  Ans.    Or,  887  5X56=949,  aa  befoie. 

100 
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V.   To  find  th^  value  of  goods  sold  by  6  sayrt  to  the  hundred.. 
The  price  of  1  is  given  to  find  the  price  of  1  hundred. 

Rule. 

Suppose  every  penny  in  the  price  to  be  so  many  pounds,  and  for 
the  'farthings,  such  a  part  of  a  pound,  as  they  are  of  a  penny ;  then, 
half  of  that  sum  will  be  the  answer. 

27th.  At  4id.  per  yard:  What  28th.  At  16s.  QJd.  per  yard: 
cost  120  yards  ?  What  cost  120  yards? 

£  s.  Ans.  £100  12s.  6d. 

2)4  10 


£2     5  Ans. 
To  find  the  price  of  onCj  at  so  much  per  hundred  of  6  score. 

^  Rule. 

Multiply  .the  price  by  2,  then  call  the  pounds  so  many  pence^ 
and  the  shillings,  such  a  part  of  a  penny,  as  they  are  of  a  pound,  and 
you  will  have  the  answer.  ' 

29th.  If  120  yards  cost  £3  12s. :  30th.  If  120  yards  cost  £5 

What  cost  1  yard?  18s.  6d. :  What  cost  1  yard? 

£  8.  Ans.  llid.+f  of  farthing. 

3  12 


7    4 


Ans.  7id. 

TABLE   OF   ALiatrOT   PARTS. 

Also, 
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6  is  A 
10— i^ 

12  — A 
15-  J 
20— i 


24is  i 
30  is  I 
40  is  I 
60is  i 


36  is  tV 
45—  i 

48— t 

50  — A 
70— iV 


31st.  At  £3  17s.  6d.  per  hundred, 

£  s.    d. 


72  is  f 
75  —  1 
80  — § 
84 -^ 
90  —  1 


5 


96  is 
100  — f 
105-5 
108  — 
110 


-11 


what  cost  14  ? 


i» 


12 


A 


1 

6 


3  17  6 


0    7  9 

0       3i^Add. 


14=£0    9    OJ  Ans. 


2.  What  cost  45ilb.beefatS5i  per  100? 
$5'5X45'5 

=^  5025=S2.50c  2im.  Aiw.  Or,  «5  5X-4551b.=$2.5025,  u  before. 


100 


3.  What  cost  375  yards  at  $375  per  100  yards  ? 

4.  What  cost  54  yards  at  $16  per  100? 

5.  What  cost  513  yards  at  $6  d5c.  per  100  yardsl 


Axw.  $1404  25c. 
Ans.  $8  64c. 
Ans.S39L 


PRACnCE. 


173 


32.  At  £2  13s.  6id.  per  hun- 
dred, what  cost  49  ? 
£  8.  d. 
2  13  64 


40 

i 

8 
1 

i 
i 

33.  At  £1  Ids.  3d.  per  hun< 
dred,  what  cost  75  ? 

Ans.  £1  4&  6|d. 


0  17  10  01 
0  3  63; 
0    0    5  1 


49  =  £1    1  10  1  Ans. 

VL  To  find  the  value  of  goods  sold  by  the  great  g^os$. 

Note.  12  make  1  dozen,  12  dozen  1  small  gross,  12  snUdl  gross 
1  great  gross. 

The  price  of  1  dozen  being  given,  in  pence^  to  find  the  price  of  a 
great  gross. 

Rule. 

* 

Multiply  the  price  of  1  dozen,  in  pence,  by  3,  then  divide  that 
product  by  5,  and  the  quotient  will  be  the  answer  in  pounds,  &c. 
For  proof,  do  the  contrary. 

N.  B.  If  the  price  of  1  be  given,  the  price  of  1  small  gross  is 
found  afler  the  same  manner. 

^  34.  What  cost  1  great  gross,  at  18d.  per  dozen? 

3 

5)54 


£10     16 

35.  At  4s.  3d.  per  dozen,  what  cost  1  great  gross? 

4s.  3d.                               Or,                            Or, 

12                                     ad.                           £  s. 

—                                    4  3                     144=7  4 

51d.                                     12                                 4 
3 

2  11  0 

5)153                                       12 

3d.  i|28     16 
1     16 

Ans.  £30  12                    £30  12  0 

£30     12 
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Also, 


12is-iV 
16  — i 
18—} 
24  — i 


36  is  4 
48-i 
72  — J 


32  is  f 

60— V\r 
64  — ♦ 
80  r- I 
19* 


84i8TV 

96—1 
108— i 
120— i 


128  is  t 
132  — H 
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36.  At  £2  128.  9d.  per  ^eat  groes,  what  cost  45  doa^n. 

Doz.        £s.    d. 
2  12  9 


36 
9 


0  13  2 
0    33 


u 


Add. 


45  =  £0  16  5}  An& 
37.  What  cost  117  dozen,  at  38.  At  £3^  16s.  Sd^  p«r  great 


£9  13s.  7d.  per  great  gross? 
£  s.  d. 
9  13  7 
3 


Doz. 

1081  i 


gross,  what  cost  7  great  gross 
and  96  dozen? 

JS  8.  d. 

3  16  8 
2 


la 


29   09 

7  5  2J 
12  1 

Add. 


Doz. 


3)7  13  4 


117=  £7  17  3J  Ans. 


96=2  11  IJ 
TopUnex7=26  16  8 


£29    7  9J 

VIL*   To  find  the  value  of  goods  sold  hy  tht  thousand. 
The  price  of  1  is  given  to  find  the  price  of  1000. 

RuLE.f 

Multiply  the  given  price  in  pence,  by  60,  then  divide  the  pro- 
duct by  12,  and  the  quotient  will  be  the  answer  in  pounds,  &c. 

39.  At  6d.  each ;  Or,  as  1000s.  are  £50,  40.  What  cost 

what  cost  1000?               take  parts,  for  the  1000,  at    2^ 

6                        pence  out  of  50.  each  ? 

50                             |6d.|i|50  Ans.  £97s.  6d. 


12)300 


An&25 


£25  Ans. 


*  H  Federal  Mtm«y.-~IlemoTe  the  decimal  point  three  places  to  the  right,  or  left, 
as  the  case  requires,  for  the  answer. 

Examples. 

1.  What  cost  1000  yards  at  5  cents  per  yard  ?        05X1000=050*  =8^  an* . 

2.  What  cost  1000  yards  at  12  cents  5  mills  per  yard  1  Ans.  $135. 

3.  If  1000  yards  cost  $37  50c.  #iat  cost  lyudl 

^T-S+lOOO^d-OSTS^^de.  7|m.  or,  3|c.  An«. 

4.  If  1000  yards  cost  $1625,  what  cost  1  yardl  Ans.  $1  6ac.  5m. 

t  The  operation  by  Uie  Rule  of  Three  would  be  thus:  in  the  firrt  example, 

6X1000 
as,  1 :  6d.  :  1000  :  6x1000  the  answer  in  pence;  and  * =answerin 


6X50 

pounds,  = ^pounds,  and  is  the  nile. 

12 


13X30 


FR^GOSn^ 


m 


VIIL    Tsfjifui  tie  price  of  (me  ai  to  natehppT  Atnuoni. 

Rule. 

Multiply  tbe  price  hy  12;  diyide  the  product  bj  50;  theatake 
the  poundiB  for  so  many  pence,  and  the  ehillings  for  such  %  port  of 
a  penny  as  they  are  of  a  pound,  which  will  be  the  answer. 
41.  At  £5  4g.  2d.  per  1000,  what  cost  1 1 

£    a  d, 

5    4  2 

12 


50 


5)62  10  0 
10)12  10 
£1     5 


i^ns.  I'M. 
42.  At  £354  3s.  4d.  per  lOOO^ 
▼hat  cost  1  ? 

£    s.  d 

354  3  4 

12 


(  10)4250  0  a 
50?      

(       5)425 
85 


Or, 
£    s.    d. 


100 

10 

1 


tV 

354    3     4 

tV 

35    8    4 

1^ 

3.10  10 

Ana  0    7    1 


Ans.  7s.  Id. 

TABLE  OF  ALIQUOT- PARTS.      1000  THB  XNTSOER. 

700  is  tV 
750  — .  i. 
800—  t 
875— i 

900  — -iV 

43.  *At  £1  178.  9d.  per  1000»  what  cost  115? 

£    s.  d. 


50  is  A 

20ais  i 

300  is  -ft 

100— fe 

250— i 
500—1 

375—  1^ 

125—  J- 

400  —  * 

"1 

600—  f 

V 

625—  f 

100 

10 
6 


^|l  17  9 


.1- 

V 


0  3  9|> 

0  0  4|SAdd. 

0  0  2i) 


115=£0  4  4  Ans. 

*  T^Jtnd  the  valve  of.aiiy  numter,  <U  a  gitm  pHec  per  lOOO  in  federal 
Monev— Mnbiply  tho  price  iwr  lOQO  bv  the  given  cuantit^,  and  point  off  thiee 
light  hand  £giUMintw  praauct  more  than  lequind  Sy  mnwpiicitkm  of  ""'—*- 
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44th.  At  £2  iB.  8d.  per  1000, 
what  coet  875 1 
£  B.  d. 
2    1   8 
7 


45th.  What  cost  33,  at  24s. 
8d.  per  1000? 

£  s.  d. 
1  4  8 


8)14  11  8 
£1  16  5|  Ao& 


50 

A 

25 

i 

5 

5 

30 

^^ 

3 

A 

33 

^ 

0  1  2} 


0 
0 


0  7H 

oiH 


=  0  0  9}. 


Add. 


Add. 


CASE  X. 


When  the  price  of  lis  any  number  of  dollars  and  parts  of  a  dollar : 
Multiply  the  quantity  by  the  number  of  dollars ;  and,  finding,  by 
the  general  rule,  the  price  at  the  parts  of  $1,  the  sum  of  the  whole 
is  the  answer. 

Examples. 

1.  What  cost  395  yards  at  $3  24c.  per  yard  % 
Q,  $      c. 


20 


it 


i  of  20c. 


395 
3 

— 

pr^ce  at  $1 

1185 
79 
15  80 

=s 

ditto  at    3 
ditto  at 
ditto  at 

20c. 
4 

Ans.  91279  80  =  ditto  at  t3  24g. 

2.  What  cost  269  yards  at  92  60c.  per  yard  ?  Ans.  9699  40c. 

3.    •  694    12  10  8397  40 

4.    318    4  12J         1311  75 

5.    175    4  44  777 

CASE  XL 

When  the  price  of  1  contains  the  same  aliquot  part  of  a  dollar  any 
number  of  times  exactly;  or^  in  other  loords,  when  the  price  of  1  has 
an  aliquot  part,  which  is  also  an  aliquot  part  of  a  dollar :  First,  find 
the  value  of  the  given  quantity  at  the  aliquot  part ;  then  multiply 


Or,  pomt  off  the  three  right  hand  places  in  the  gxfen  quantity :  and  multiply  tnd 
poait  as  in  mnlti^cation  of  decimak. 

EZAMPLSS. 

1.  What  cost  875  at  S13  per  1000 1 

875X13=11376;  and  il375-Hl000=:U>375Mlll  37c.  6m.  Am. 
S.  What  ooet  39175  ieet  of  boards,  at  $16  per  10001  Ans.  $096  80e. 

3.  WhatcoBtSS^naibatSl  50e.  per  10001        Ans.  48e.  7|m.or,48|e. 


PRAcncR  jrr 

this  by  the  number  of  times  which  the  aliquot  part  is  contained  in 
the  given  sum,  for  the  answer.     Or, 

Since  the  price  in  this  case  is  alWays  such  a  number,  as,  being 
divided  by  the  aliquot  part,  will  make  the  numerator  of  a  fraction, 
of  which  the  denominator  is  the  denominator  of  that  fraction,  which 
the  aliquot' part  is  of  a  dollar;  Multiply  the  quantity  by  the  nume- 
rator, and  divide  the  product  by  the  denominator,  (or,  when  conve- 
nient, divide  the  quantity  by  the  denominator,  and  multiply  the 
quotient  by  the  numerator,)  for  the  answer  • 

Examples. 

1.  What  cost  384  yards  at  87i  cents  per  yard? 
12jc.  =  I  of  -875  =  I  Jt  f  384-  =  price  at    $1 


48-  =  ditto  at  124 

X  7  X  7 


Ans.  $336-  =  ditto  at  875 

Or  thus, 

•875=W,  and  384x1=''*^  '  (=^f' X7)=$336,  Ans.  as  before. 

2.  What  cost  842  yards  at  66|c:  per  yard?    Ans.  $561  3SJc. 

3.  What  cost  912  yards  at  55c.  per  yard?        Ans.  $501  60c. 

MISCELLANEOUS    QUESTIONS    IN    PRACTICE. 

1.  What  cost  300  yards  at  27c.  per  yard  ?  Ans.  $81 

917        $1     12  5m.  1031  62c.  5m. 

351  35  12  32 

862i  ft.  boards  at  $12  per  M?  10  34  6 

32159  13  75c.  442  18  6 J 

CASE  XII. 

I.  Since  2s.  is  iV  of  £1,  the  decimal  of  2s.  is  -1 :  Wherefore  any 
quantity  being  given  at  2s.  per  lb.  yard,  &c.  the  price  is  found  in 
pounds  and  decimal  parts  of  a  pound,  by  separating  the  unit  figure 
of  the  given  quantity  from  the  rest,  for  a  decimal. 

Let  it  be  required  to  find  the  value  of  356  yards  at  2s.  per  yard  ? 

By  pointing  off  the  unit  figure  6  for  a  decimal,  I  find  the  )  r'iK.a 
amount  to  be  £356,  which  is  known  to  be  equal  to  35/.  12s.  ) 

IL  Consequently^  if  the  price  he  a  multiple  of  2s.  (viz.  any  even 
number  of  shillings)  the  amount  at  2s.  being  first  found  in  pounds 
and  decimal  parts,  as  above,  and  that  amount  multiplied  by  the 
number  which  shows  how  often  2s.  is  contained  in  the  given  price, 
the  product  will  be  the  amount  required  in  pounds  and  decimal  parts 
of  a  pound. 

What  cost  427  gallons  of  wine,  at  8s.  per  gallon  ? 

*  Some  of  the  prices  which  apply  to  this  case,  are. to  be  fbuiid  in  the  focoad 
table  of  parts  of  a  doUar. 
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£42*7  amount  at  2s.  per  ^^on. 
4 

Am.  £170-8  or  170L  168. 
The  examples  in  Case  1st  may  be  worked  in  this  manner. 
Likewise,  if  the  price  be  pounds  and  even  shillings. 
754  jardsat  IZ.  Ss. 


75'4  amount  at  2s. 
14x2=28s. 

301  fi 

Or, 
754 
75-4x4=301 -6 

iJ\JL\J 

754 

£1055-6 

Add. 


Ans.  £1055-6=1055/.  12s. 

III.  If  the  price  be  an  aliquot  pari  of  2s. :  Find  the  amount  at  2s. 
and  divide  it  by  the  denominator  of  the  part,  and  the  quotient  will 
be  the  answer. 

At  Sd  per  lb. :  What  cost  976  lb.  7 


I  8d.  I  J  I  97-6 

£32-533=£32    10    8  Ans. 

IV.  If  the  price  oe  not  an  aliquot  part :  Divide  it  into  aliquot 
parts. 

7235  yards,  at  7d. 


4d. 
3d. 


X 

« 


i 


723-5 

120  583 
90  437 


21102  =  £211     0    4|Ans. 

y.  If  the  price  be  pounds  and  shillings^  or  pounds,  shillings  and 
pence :  Reduce  the  shillings,  &c.  to  the  decimal  of  a  pound,  and 
multiply  the  quantity  thereby,  or  the  price  by  the  quantity. 
At  15Z.  12s.  6d.  per  Cwt:  What  cost  75  Cwt.  ? 
£15  12  6  =  jei5-625 

75 


78125 
109375 

1171-875 


jeil71  17  6  Ans. 

VI.  If  the  quantity  likeunse  be  of  divers  denomtTuttioins :  Reduce 
the  less  denominations  to  the  decimal  of  that,  whereof  the  price  is 
given. 


FRACnCE.  IW 


9».  10oz.of8ilk,  cit£4  5  9^  £4-287 

9ft.  10oz.=9'625 


21435 

8574 
25722 
38583 

41-262375 

£41    5    3  An& 

Cases  6tb  and  7th  may  be  wrought  in  this  manner. 
Or,  joa  maj  take  parts  for  the  lower  denominations. 


8oz.|  i 
2oz.{  \ 


4-287 
9 


38-583 
21435 
•535875 

41-262375 

£41    5    3 


y IL  When  the  price  is  any  odd  number  of  shillings :  If  it  be  re- 
quired to  know  what  quantity  of  any  thing  may  be  ^ught  for  any 
sum  of  money,  in  pounds :  Annex  two  ciphers  to  the  money,  and 
divide  it  by  half  the  price. 

Note.  As  half  a  shilling  (or  6  pence)  is  '5,  therefore,  to  halve 
any  odd  number  of  shillings,  is  only  to  annex  '5  to  half  of  the  great- 
est  even  number  in  the  price. 

1st  How  many  yds.  at  7s.  per 
yd.  may  I  have  for  £435? 
Half=3-5)43500(  1242|iyd8.  Ans. 

35  2d.  How  many  pounds  of  tea, 

—  at  58.  per  lb.  for  £37  % 

85  1481b.  Ans. 

70  3d.    How  many  yards  at  9s. 

per  yard  may  I  have  for  £540  ? 

150  Ans.  1200  yards. 
140 

100 
70 

30 
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Bill  of  Parcels. 

Newburyport,  January  let,  1808. 
Mr,  'Kmotky  Huckster 

Bought  of  Samuel  Merckantj 
25^  lb  Bohea  tea,  at  3s.  6d.  per  ft. 
48ft  Cheese,  at  9d.  per  ft. 
15  Pair  worsted  hose,  at  5s.  8d.  per  pair. 
4}  Dozen  women's  gloves,  at  36s.  6d.  per  dozea 
19  Dozen  knives  and  forks,  at  5s.  9d.  per  dozen. 
9  Grindstones  at  1 5s.  9d.  per  stone. 
J  Cwt.  Brown  sugar,  at  51s.  per  cwt 
31  ft  Loaf  Sugar,  at  Is.  0}d.  per  ft. 


£34    3    3i 

Received  payment  in  full,  ^* 

Samurel  Merchant. 


TARE  AND  TRET. 

Tare  and  Tret  are  practical  rules  for  deducting  certain  allow- 
ances, which  are  made  by  merchants  and  tradesmen  in  selling  their 
goods  by  weight. 

Tare  is  an  allowance,  made  to  the  buyer,  for  the  weight  of  the 
box,  barrel  or  bag,  &c.  which  contains  the  goods  bought,  and  is 
either  at  so  much  per  box,  &c.  at  so  much  per  cwt.  or  at  so  much  in 
the  gross  weight. 

Tret  is  an  allowance  of  4lb  in  every  104lb  for  waste,  dust,  &c. 

ClofF  is  an  allowance  of*2ft  upon  every  3cwt. 

Gross  weight  is  the  whole  weight  of  any  sort  of  goods,  together 
with  the  box,  banel,  or  bag,  &c.  which  contains  them. 

Suttle  is,  when  part  of  the  allowance  is  deducted  from  the  gross. 

Neat  weight  is  what  remains  after  all  allowances  are  made. 

CASE  I.* 

When  the  tare  is  at  so  much  per  bozj  barrel  or  bag^  ^c. :  Multiply 
the  number  of  boxes,  barrels,  &c.  by  the  tare,  and  subtract  the  pro- 
duct from  the  gross,  and  the  remainder  will  be  the  neat  weight  re- 
quired. 

Examples. 

1.  In  6  hogsheads  of  sugar,  each  weighing  9cwt.  2qrB.  101b.  gross 
tare  251b.  per  hogshead;  how  much  neat? 


*  Thii,  M  well  M  ererj  other  case  in  thif  rule,  it  ovity  an  application  of  tba 
rules  of  Proportion  and  Practice. 


TARE  AND  TRET.  181 

Cwt  qr.  B        Cwt  qr.  ft 
25x6:^1     1    10  9    2   10  grom  wt.  of  Ihhd. 

6 


57    2    4  gross. 
1     1  10  tare. 


Ads.  56    0  22  neat. 

2.  In  5  bags  of  cottmi,  marked  with  the  gross  weight  as  follows 
tare  23ft  per  bag;  what  neat  weight? 

Cwt  qr.  ft 


A=7 

1  19 

B=3 

3  27 

C=5 

1   12 

D=6 

0  15 

E=8 

1     0 

Cwt  qr.  ft 
Ana  30  0  14  neat 

3.  What  is  the  neat  weight  of  15  hogsheads  of  tobacco,  each  7cwt 
Iqr.  13ft,  tare  100ft  per  hogshead? 

An&  97cwt.  Oqr.  lift. 

CASE  11. 

When  the  tare  is  at  so  mi^ch  per  cwt. :  Divide  the  gross  weight  by 
the  aliquot  parts  of  a  cwt.  substract  the  quotient  from  the  gross,  and 
the  remainder  will  be  the  neat  weight 

EXAKPLBS. 

L  In  129cwt  3qr8. 161b.  gross,  tare  141b  per  cwt.  what  neat  weight^ 

Cwt.  qr.  lb. 


141b. 


i 


129    3     16    grosa 
16    0    26|  tare. 


Ans.  113    2     17^  neat 

2.  In  97cwt.  Iqr.  7ft  gross,        3.  What  is  the  neat  weight  of 

tare  201b.  per  cwt  what  neat  9  barrels  of  potash,  each  weigh- 

weight  ing  3051b.  gtoesj  tare   121b.  per 

Ans.  79Cwt  3qrs.  21ft  neat  cwt  ?    Ana  2450ft  14oz.  4^. 

4.  What  is  the  value  of  the  neat  weight  of  7hhda  of  tobacco,  at 
51  7a  6d.  per  cwt  each  weighing  8c wt.  3qta  10ft  gross,  tare  21ft 
per  cwt?  Ans.  £270  4  4|  reckoning  the  odd  ounces. 

CASE  in. 

When  tret  is  allowed  with  tare :  Divide  the  suttle  weight  by  26, 
and  the  quotient  will  be  the  tret,  which  subtract  from  the  suttle.  and 
the  remainder  will  be  the  neat* 

*  Tnt  tt  41b.  in  104,  whichis  tIt=m^'  AndCloff i«  21b.  in  3Ctn.or3S6Ik, 
which  18 -rfrssYJ^ 


112  WVOLUllQN. 

Examples. 

1.  In  247  cwt.  2qrs.  15ft  gross,  tare  2dft  per  cwt.  and  tret  4ft 
for  every  104ft,  what  neat  weight? 

I  28  m  247C.2qr.15ft  grow. 

61    a    17     12  tare,  subtract. 

I  4  I  ^  I  185    2    25      4  suttle; 

7    0    16      0  tret,  subtract. 

Ans.    178     2     9      4  neat 

2.  What  is  the  neat  weight  of  4hhds.  of  tobaceo^  weighing  as  fol- 
low :  The  1st.  5cwt.  Iqr.  12ft  gross,  tare  65ft  per  hhd. ;  the  2d. 
3cwt  Oqr.  19ft  gross^  tare  75ft :  the  3d.  6cwt.  Sqrs.  gross,  tare  49ft; 
and  the  4th,  4cwt.  2qr&  9ft  gross,  tare  35ft,  and  allowing  tret  to  each 
afl  usual  ?  Ans.  17cwt  Oqr.  19ft+ 

CA8E  IV. 

When  ttt^e,  fret,  and  doff  a/re  allowed:  Deduct  the  tare  and  tret  as 
before,  and  divide  the  suttle  bj  168,  and  the  quotient  will  be  the 
clo^  which  subtract  from  the  suttle,  and  the  remainder  will  be  the 
neat. 

Examples.  * 

1.  What  is  the  neat  weight  of  Ihhd.  of  tobacco^  weighing  IGcwU 
2qrs.  20ft  gross,  tare  14ft  per  cwt  tret  4ft  per  104,  and  cloff  2ft 
per  3cwt? 

14ft  is  I)  16    2    20    0  gross. 

2    0      9    8  tare,  subtract 

4ft  is  A)  14    2     10    8 

0    2      6  13  tret,  subUact. 

2ft  isTiT)14  0      3  11  suttle. 

0  0      9    5  clofl^  subtract. 

An&     13    3    22    6  neat 

2.  If  9hhd8.  of  tobacco,  contain  85cwt.  Oqr.  2ft,  tare  30ft  per  hhd. 
tret  and  doff  afl  usual,  what  will  the  neat  weight  come  to  at  6|d. 
per  ft  afler  deducting  for  duties  and  other  charges,  511  lis.  8d? 

Ans.  £187  188.  5d. 


INVOLUTION 

Tbacmm  the  tnethod  of  finding  the  fowtrt  of  ttomfaeis. 

A  power  is  the  product  axising  from  multiplying  anj  number  in- 
to itself  continually  a  certain  number  of  times.  .  Tllus,  aay  number 
is  called  iht  firtt  power^  as  3 :  if  it  be  multiplied  by  itself,  the  pro-^ 
duct  is  called  the  steend  power  or  square^  as  3x^;  if  the  second 
power  be  multiplied  by  the  first  power,  the  product  is  called  the 
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third  power,  or  cuve,  as  3x3x3 ;  if  the  third  power  be  multipliei 
by  the  first  power,  the  product  is  the  fourth  power,  or  biquadr^Uef 
as  3x3x3x3,  or  81  is  the  fourth  power  of  3,  and  so  on. 

The  power  is  often  denoted  by  a  figure  placed  at  the  right  and 
a  little  above  the  number,  which  figure  is  called  the  ir^dex  or  ex- 
ponent of  that  power.  The  index  or  exponent  is  always  one  more 
than  the  number  of  multiplications  to  produce  the  power,  or  is 
tqudl  to  the  number  of  times  the  given  number  is  used  as  a  factor 
in  producing  the  power.    Thus  the  square  of 

3,  =  3  X  3  =  3*  ;  and  the  cube  of 

3,  =3x3x3  =  3';  and  the  4th  power  of 

3,  =3X3X3X3  =  3*;  and  the  5th  power  of 

3,  =3x3x3x3x  3=3«,  and  so  on. 

In  producing  the  square  of  3,  for  instance^  there  is  only  oiu  mul- 
tiplication, or  two  factors;  in  producing  the  cub^  there  are  iw9 
multiplications  or  three  factors,  and  so  on. 

Hence,  Involution  is  performed  by  the  following 

Rule. 

Multiply  the  given  number,  or  first  power  continually  by  itself, 
till  the  number  of  multiplications  be  1  less  than  the  index  of  the 
power  to  be  found,  and  the  last  product  will 'be  the  power  required. 

Note.  Whence,  because  fractions  are  multiplied  by  taking  the 
products  of  their  numerators,  and  of  their  denominators^  they  will 
be  involved  by  raising  each  of  their  terms  to  the  power  required, 
and  if  a  mixed  number  be  proposed,  either  reduce  it  to  an  impro- 
per firaction,  or  reduce  the  vulgar  iiactioD  to  a  decimal,  and  pro- 
ceed by  the  rule. 

£XAXFLE8. 

1.  What  is  the  5th  power  of  9? 

9 
9 

8l=:2d  power. 
9 

729=3d  power.  4 

9 

6561=4th  power. 
9 


59049=5th  power,  or  answer=9*. 

2.  What  is  the  5th  power  of  i  ?  Am.^^,. 

3.  Whatis  the  fourth  power  of  045?    Ans.    000004100625, 
Here  we  see,  that  in  raising  a  fraction  to  a  higher  power,  we 

decrease  its  value. 
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EVOLUTION, 

OR  THE  EXTRACTION  OF  ROOTS. 

THE  Root  is  a  number  whose  continual  multiplication  into  itself 
produces  the  power,  and  is  denominated  the  square,  cube,  biqua- 
drate,  or  2d,  3d,  4th  root,  &c.  accordingly  as  it  is,  when  raised  to 
the  2d,  3d,  &c.  power,  equal  to  that  power.  Thus,  4  is  the  square 
root  of  16,  because  4x4=16,  and  3  is  the  cube  root  of  27,  because 
3x3x3=27,  and  so  on. 

Although  there  is  no  number  of  which  we  cannot  find  any  power 
txactly,  jet  there  are  many  numbers,  of  which  precise  roots  can 
never  be  determined.  But,  by  the  help  of  decimals,  we  can  ap. 
proximate  toward  the  root  to  any  cussigned  degree  of  exactness. 

The  roots,  which  approximate,  are  called  surd  roott^  and  those 
which  are  perfectly  acciu'ate,  are  called  rational  roots. 

Roots  are  sometimes  denoted  by  writing  the  character  V  before 
the  power,  with  the  index  of  the  power  over  it :  thus  the  3d  ropt 

3 

of  36  is  expressed  V  36,  and  the  2d  root  of  36  is  V  36,  the  in. 
dex  2  being  omitted  when  the  square  root  is  designed. 

If  the  power  be  expressed  by  several  numbers,  with  the  sign-f 

or  —  between  them,  a  line  is  dG:awn  from  the  top  of  the  sign  over 

3 

all  the  parts  of  it.    Thus  the  3d  root  of  47+22  is  V47+22,  and 

the  2d  rootof  59—  17  isV69— 17,  &c. 

Sometimes  roots  are  designated  like  powers^  with  fractional  in- 

1  J. 

dices.  Thus,  the  square  root  of  15  is  15',  the  cube  root  of  21  is  21* 

J. 

and  4th  root  of  37 — 20  is  37 — 20  \   &c.  The  denominator  shows 

the  root  which  is  to  be  extracted,  and  the  numerator  shows  the 

power  to  which  that  root  is  to  be  raised.    Or  the  number  may  be 

raised  to  the  power  indicated  by  the  numerator,  and  the  root,  in- 

dicated  by  the  denominator,  then  extracted.     Thus  64 '=4  =16, 

3       9      3 

=V64  =v'  4096=16.  Hence  the  square  of  the  cube  root  of  any 
quantity  is  the  same  as  the  cube  root  of  the  square  of  the  same 
quantity. 

The  index  or  exponent  of  the  root  is  one  more  than  the  number 
of  multiplications,  required  to  produce  the  given  number  or  power. 
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m         EXTRACTION  OF  THE  SQUARE  ROOT. 

THE  EXTRACTION  OF  THE  SQUARE  ROOT. 

Rule.  • 

*1  Distinguish  the  g^ven  number  into  periods  of  two  fibres 
each,  by  putting  a  point  over  the  place  of  units,  another  over  the 
place  of  hundreds,  and  so  on,  which  points  show  the  number  of 
figures  the  root  will  consist  of. 

2.  Find  the  greatest  square  number  in  the  first  or  left  hand 
period,  place  the  root  of  it  at  the  right  hand  of  the  given  number, 
(after  the  manner  of  a  quotient  in  division)  for  the  first  figure  of 
the  root,  and  the  square  number  under  the  period, ,  and  subtract  it 
therefrom,  and  to  the  remainder  bring  down  the  next  period  for  a 
dividend. 

3.  Place  the  double  of  the  root,  already  found,  on  the  lefl  hand 
of  the  dividend  for  a  divisor. 

4.  Seek  how  often  the  divisor  is  contained  in  the  dividend  (ex- 
cept the  right  hand  figure)  and  place  the  answer  in  the  root  for 
the  second  figure  of  it,  and  likewise  on  the  right  hand  of  the  divi- 
sor :  Multiply  the  divisor  with  the  figure  last  annexed  by  the  figure 
last  placed  in  the  root,  and  subtract  the  product  from  the  dividend : 
To  the  remainder  join  the  next  period  for  a  new  dividend. 

5.  Double  tlfe  figures  already  found  in  the  root,  for  a  new  divi^ 
sor,  (or,  bring  down  your  last  divisor  for  a  new  one,  doubling  the 
right  hand  figure  of  it)  and  from  these,  find  the  next  figure  in  the 
root  as  last  directed,  and  continue  the  operation,  in  the  same  man- 
ner, till  you  have  brought  down  all  the  periods. 

Note  1.  If  when  the  given  power  is  pointed  off  as  the  power 
requires,  the  left  hand  figure  should  be  deficient,  it  must  neverthe- 
less stand  as  the  first  period. 

Note  2.  If  there  be  decimals  in  the  given  number,  it  must  be 
pomted  both  ways  from  the  place  of  imits:    If,  when  there  are 

*  In  order  to  show  the  reaflon  of  the  rule,  it  will  be  proper  to  premiie  the  follow- 
ing Lemma.  The  preduct  of  aiw  two  numbers  can  have,  at  most,  bat  lo  many 
places  of  figures,  as  are  in  both  the  factors,  and  at  least  but  one  less. 

Demonatratitm.  Take  two  numbers  consitinff  of  any  number  of  places;  but  lei 
them  be  the  least  possible  of  those  places,  vb.  Unity  with  cyphem,  as  100  and  10: 
Then  their  product  will  be  1  with  so  many  cyphers  annexed  as  are  in  both  the 
numbers,  viz.  1000 ;  but  1000  has  one  place  less  than  160  and  10  together  have : 
And  since  100  and  10  were  taken  the  least  possible,  the  product  of  any  other  two 
numbers,  of  the  same  number  of  ]dace8,  will  be  greater  than  1000:  consequently^ 
th(f  product  of  any  two  numbers  can  have,  at  least,  but  one  plaee  less  than  both 
the  factors. 

Ajjrain,  take  two  numbers,  of  any  number  of  places,  which  shall  be  the  gieatMit 
posidble  of  those  places,  as  99  and  9.  I^ow,  99  X  9  is  less  than  99  X  iO ;  but  99  X 10 
(=01K))  contains  only  so  many  places  of  figures  as  are  in  99  and  9 ;  therefore,  99  X 
9,  or  the  product  of  any  other  two  niunbers,  conasting  of  the  same  number  of 
l^laccs,  cannot  have  more  places  of  filgures,  than  are  in  Iwth  its  ftctors. 

Corollary  1.  A  square  number  cannot  have  more  places  of  figures  than  double 
the  places  of  the  root,  and  at  least  but  one  less. 

CoToUary  9.  A  cu1)«*  number  cannot  have  more  pUoes  of  figures  thia  txifJe  the 
places  of  tae  root,  and  at  least  but  two  leas. 
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ifitegers,  the  first  period  in  the  decimals  be  deficient,  it  may  be 
completed  by  annexing  so  many  cyphers  as  the  power  requires: 
And  the  root  must  be  made  to  consist  of  so  many  whole  nuial)er0 
and  decimals  as  there  are  periods  belonging  to  each;  and  whea 
the  periods  belonging  to  the  given  number  are  exhausted,  the  ope- 
ration may  be  continued  at  pleasure  by  annexing  ciphers. 

Examples. 
1st.  Required  the  square  root  of  30138696025? 

30138696025(173605  the  root. 
I 

Ist.  Divisor=27)20i 

189 


2d.  Divisor=343)1238 

1029 


3d.  Divisor=3466)209  9 

20796 


4th.  Divisor=347205)1736025 

1736025* 


2d.  Required  the  square  root  of  575*5? 


575  50(23-98+,  th9  roob 
4 


43)175 
129 


469)4650 
4221 


4788)42900 
38304 


4596  Remainder. 

*  The  Role  for  the  extraction  of  the  wjuan  root,  maybe  iDutrated  by  attendiflg 
to  the  process  by  which  any  number  ia  raised  to  the  aquare.  The  aevenl  products 
of  the  multiplication  are  to  be  kept  aeparate,  as  in  the  proof  of  the  rule  for  Simple 
MoltipiicBtion.    Let  37  be  the  number  t«  be  raised  to  the  square. 

37X37=1369  =  =  =  =   37X37 

37  37 

49=79  49=7« 

21=3X7 1  _ov3v7  210=30X7  >  _2y3(iy7 

81.=3X7 1  -^^X*  210=30X7 1  -^^^^^ 

9..=3^  900=30^ 


...  (37  (30X7=37 

3X3)42  =2X3 
49=7* 


[Canned  am. 
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3d.    What  is  the  square  root  of  10342656?  Ana.  3216. 

4th.  What  is  the  square -root  of  964-5192360241  ?  Ana  31  05671. 

5th.  What  is  the  square  root  of  23409?  An&  15*3. 

6th.  What  is  the  square  root  of  0000316969?  Ans.   00563 

7th.  What  is  the  square  root  of  -045369  ?  An&  -213. 

Rules 

For  ike  Square  Root  of  Vulgar  Praetions  and  Mixed  Numbers. 

After  reducing  the  fraction  to  its  lowest  terms,  for  this  and  all 
others  roots ;  then, 

1st.  Extract  the  root  of  the  numerator  for  a  new  numerator^  and 
the  root  of  the  denominator  for  a  new  denominator^  which  is  the  best 
method,  provided  the  denominator  be  a  complete  power.  But  if 
it  be  not, 

2d.  Multiply  the  numerator  and  denominator  together ;  and  the 
root  of  this  product  being  made  the  numerator  to  the  denominator 
of  the  given  factor,  or  made  the  denominator  to  the  numerator  of 
it,  will  form  the  fractional  part  required.*    Or, 


Now,  it  is  evident  that  9,  in  the  place  of  hundredths,  is  the  greatest  square  in 
this  pn»duct;  pul^ts  root,  3,  in  the  quotient,  and  900  is  taken  from  the  pxodoct 
The  next  DroducU  are  21+21=3X3X7,  for  a  dividend.  Double  the  loot  already 
found,  and  it  is  2x3,  for  a  divisor,  which  gives  7  for  the  quotient,  which  annexed 
to  the  divisor,  and  the  whole  then  multiplid  by  it,  gives  2X3X7(=42>-j-7X7( =49) 
which  placed  in  their  proper  places,  completely  exhausts  the  remainder  of  the 
square.  The  same  may  be  shown  in  any  other  case,  and  the  rule  beoomes  obvious. 

Perhaps  the  following  may  be  considered  more  simplo'and  plain.  Let  37,= 
3(>-f-7,  be  multiplied,  as  in  the  demonstration  of  simple  mnltiplictttion,  and  the  pro- 
ducts kept  separate. 

304-7 
3H7 

900+30x7 

30x7+49 


900+3x30X7+ft9s:1369,  th0  miD,  and  sqnan. 
900  30+7  The  root  of  900  is  30,  and  leaves 

the  two  other  terms,  wbjch  are  ex- 


2X30+7X7)3x90X7+19  haosted  by  a  divisor,  formed  and 

2X30x7+49  multiplied  as  dinoted  in  thA  rule. 


#    •    •    • 


V7X2  7 

*  Let  the  fraction  be  VJ,  then  by  the  rule,  V}= ,=  ::^l-8?+. 

2  v7X2 

The  reason  of  which  is,  that  the  value  of  a  iraotkm  is  not  altered  by  multiplying 

V7XV8. 
both  its  paits  by  the   same   quantity.     Thus  V|=: 1    Butv^XV9e: 

V3XV3 
V7XV7        7 

V7X3,  and   V3XV9=:3  ^videntiy.     And    thw   abo, 


V7XV«    v^ 


V7XS — g — and  IB  tke  nde.    Bee  Svdi. 


EXTRACTION  OF  THE  SQUARE  ROOT.    189 

3d.  Reduce  the  vulgar  fraction  to  a  decimal,  and  extract  its  root. 

4th.  Mixed  numbers  may  either  be  reduced  to  improper  fractions 
and  extracted  bj  the  first  or  second  rule,  or  the  vulgar  fraction  may 
be  reduced  to  a  decimal,  then  joined  to  the  integer,  and  the  root  of 
the  whole  extracted. 

Examples. 

1st.  What  is  the  square  root  of  tMIt  ^ 

By  Rule  1. 

"liiit-iHr  16(4  root  of  the  numerator. 

16 

1681(41  root  of  the  denominator. 
16 

81)81    Therefore,  ^,=the  root  of  the  given  fraction. 
81 

By  Rule  2. 

16X1681=26896,  and  V26896=:164.    Then^ 
'iV.V=-,^=i". -09756+ 

By  Rule  3. 

1681)V6(-0095181439+.     And  V.0095 18 1439=09756+. 

2d.  What  is  the  square  root  of  HH 1  Ans.  -f^. 

3d.  What  is  the  square  root  of  42|  ?  Ans.  6|. 

Note.  In  extracting  the  square  or  cube  root  of  any  surd  number, 
there  is  alwajrs  a  remainder  or  fraction  left,  when  the  root  is  found. 
To  find  the  value  of  which,  the  common  method  is,  to  annex  pairs 
of  ciphers  to  the  resolvend,  for  the  square,  and  ternaries  of  ciphers 
to  that  of  the  cube,  which  makes  it  tedious  to  discover  the  value  of 
the  remainder,  especially  in  the  cube,  whereas  this  trouble  might  be 
saved  if  the  true  denominator  could  be  discovered. 

As  in  division  the  divisor  is  always  the  denominator  to  its  own 
fraction,  so  likewise  it  is  in  the  square  and  cube,  each  of  their  di- 
visors being  the  denominators  to  their  own  particular  fractions  or 
numerators. 

In  tl^e  square  the  quotient  is  always  doubled  for  a  new  divisor ; 
therefore,  when  the  work  is  completed,  the  root  doubled  is  the  true 
divisor  or  denominator  to  its  own  fraction;  as,  if  the  root  be  12,  the 
denominator  will  be  24,  to  be  placed  under  the  remainder,  which 
vulgar  fraction,  or  its  equivalent  decimal,  must  be  annexed  to  the 
quotient  or  root,  to  complete  it.* 

If  to  the  remainder,  either  of  the  square  or  cube,  ciphers  be  an- 
nexed, and  divided  by  their  respective  denominators,  the  quotient 
will  produce  the  decimals  belonging  to  the  root. 

*  Altbouurb  these  denominatora  give  a  small  matter  too  much  in  the  square  not^ 
and  too  little  in  the  cube,  yet  they  will  be  sufficient  in  oommoii  lue,  and  nw  ukwAk 
QMre  expeditious  than  the  operiUion  with  ciphers. 


190  APmCATION  AND  USE 

APPLICATION  AND  USE  OP  THE  SQUARE  ROOT- 

Prob.  I.   Tofiiid  a  mean  proportiojuU  between  two  members. 

RuLB.  Multiplj  the  given  numbers  together,  and  extract  th« 
square  root  of  the  product ;  which  root  will  be  the  mean  propor- 
tional sought 

Note.  When  the  first  is  to  the  second  as  the  second  is  to  the 

third,  the  second  is  called  a  mean  proportional  between  the  other 

two.    Thus,  4  is  a  mean  proportional  between  2  and  8,  for  2 :  4 :: 

4x4 
4 ;:       =8,  or  4  is  as  much  greater  than  2^  as  8  is  greater  than 

4.  By  Theorem  I.  of  Geometrical  Proportion  2x8=4x4=4*.  T« 
find  a  mean  proportional  between  2  and  8  take  the  square  root  of 
their  product.  The  same  must  be  true  in  every  case^  and  is  the 
rule. 

Example. 

What  is  the  mean  proportional  between  24  and  96  T 

V96x24=48.    Answer. 
Prob.  II.  To  find  the  side  of  a  square  eqiuU  in  area  to  any  given 
superficies  tohatever. 

Rule.  Find  the  areckf  and  the  square  root  is  the  side  of  the 
square  sought.* 

Examples. 
Ist.  If  the  area  of  a  circle  be  184*125,  What  is  the  side  of  a 
square  equal  in  area  thereto?  

Vl84-125=13-569+      Answer. 

2d.  If  the  area  of  a  triangle  be  160,  what  is  the  side  of  a  squaie 
equal  in  area  thereto?  V160=12'649-t-  Answer. 

Prob.  III.  A  certain  general  has  an  army  of  5625  men:  Pray 
how  many  must  he  place  in  rank  and  fik^  to  form  them  into  a 
square?  '  V5625=75    Answer.f 

Prob.  IV.  Let  10952  men  be  so  formed,  as  that  the  niunber  in 
rank  may  be  double  the  file.  74  in  file^  and  148  in  rank. 

Prob.  V.  If  it  be  required  to  place  2016  men  so  as  that  there 
may  be  56  in  rank  and  36  in  file,  and  to  stand  4  feet  distance  in 
rank  and  as  much  in  file,  How  much  ground  do  they  stand  on  ? 

To  answer  thic^  or  any  of  the  kind,  use  the  following  propor- 
tion. As  unity:  the  distance  ::  so  is  the  number  in  rank  less  by 
one:  to  a  founh  number;  next,  do  the  same  by  the  file,  and  mnl- 


*  A  iquaie  U  a  figure  of  lour  equal  lidfle,  each  pair  meeting  perpendieiiliifj, 
•r,  a  figore  wbooe  length  and  bieailth  are  eqnaL  Ae  the  axca,  or  number  of 
equaie  feet,  inches,  dLC  in  a  squaie,  is  equal  to  the  product  of  two  ndes  which 
are  equal,  the  second  power  is  called  the  squaie.  Hence  the  rule  of  Pioh.  II.  is 
efident. 

t  If  you  would  have  the  number  of  men  be  double,  triple,  or  quadru^e,  ftc.  as 
naujp  m  rank  as  in  file,  extract  the  square  root  of  i,  ),  1^  dbe.  or  tiie  ^ven  num- 
ber of  men,  and  that  wiU  be  the  number  of  men  in  file,  which  dooUe,  triple^  qoad- 
mple,  dw.  and  the  product  will  be  the  number  in  rank. 
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tiply  the  two  numbers  together,  found  bj  the  above  proportion,  and 
the  product  will  be  the  answer.* 

As  1  :  4  ::  56—1 :  220.  And,  as  1  :  4  ::  3&— 1  :  140.  Then, 
220x140=^30800  square  feet,  the  Answer. 

Prob.  VL  Suppose  I  would  set  out  an  orchard  of  600  trees,  so 
that  the  length  shall  be  to  the  breadth  as  3  to  2,  and  the  distance  of 
each  tree,  one  from  the  other,  7  yards :  How  many  trees  must  it  be  in 
length,  and  how  many  in  breadth?  and.  How  many  square  yards  of 
ground  do  they  stand  on? 

To  resolve  any  question  of  this  nature,  say,  as  the  ratio  in  length 
:  is  to  the  ratio  in  breadth  ::  so  is  the  number  of  trees  :  to  a  fourth 
number,  whose  square  root  is  the  number  in  breadth.  And  as  the 
ratio  in  breadth :  is^o  the  ratio  in  length  ::  so  is  the  number  of  trees: 
to  a  fourth,  whose  root  is  the  number  in  length. 

As  3  :  2 ::  600  :  400.     And  V400=20=number  in  bieadth. 

As  2  :  3  ::  600  :  900.     And  V90O=:30=mimber  in  length. 

As  1 :  7  ::  30—1  :  203.  And  as  1  :  7 ::  20—1  :  to  133.  And 
203x133=26999  square  yards,  the  Answer. 

Prob.  VII.  Admit  a  leaden  pipe  ^  inch  diameter  will  fill  a  cistern 
in  3  hours :  I  demand  the  diameter  of  another  pipe  which  will  fill 
the  same  cistern  in  1  hour. 

RvLB.  As  the  given  time  is  to  the  square  of  the  given  diameter, 
80  is  the  required  time  to  the  square  of  the  required  diameter  f 
1=75 :  and  -75+  75=-5625.     Then,  as  3h. ;  5625  :: 
IL:  1*6875  inversely,  and  VI '6875=1 '3  inches  nearly,  Ans. 

Pbob.  Vnr  If  a  pipe  who^e  diameter  is  1*5  inches,  fill  a  cistern 
in  5  hours,  in  what  time  will  a  pipe  whose  diameter  is  3*5  inches 
fill  the  same  ? 

1  5x1  5=2-25 ;  and  3-5x3-5=  12-25.  Then,  as  2-25  :  5  ::  12*25 
:  918-f*hour,  inversely  =  55  min  5  sec.  Answer. 

Pbob.  IX.  If  a  pipe  6  inches  bore,  will  be  4  hours  in  running  off  a 
certain  quantity  of  water,  in  what  time  ¥dll  3  pipes,  each  four  inches 
bore,  be  in  discharging  double  the  quantity  ? 

6x6=36  4x4=16,  and  16x3=48.  Then,  as  36 :  4h. ::  48 :  3h. 
inversely,  and  as  Iw. :  3h. ::  2w. :  6h.  Answer. 

Pbob.  X.  Given  the  diameter  of  a  circle,  to  make  another  circle 
which  shall  be  2,  3,  4,  &c.  times  greater  or  less  than  the  given  cir^ 
els. 

Rule.  Square  the  given  diameter,  and  if  the  required  circle  be 
greater,  multiply  the  square  of  the  diameter  by  the  given  proportion, 
and  the  squareroot  of  the  product  will  be  the  required  diameter.  But 
if  the  required  circle  be  less,  divide  the  square  of  the  diameter  by 
the  giveapipportion,  and  the  root  of  the  quotient  will  be  the  diame- 
ter required. 

*  The  above  mle  will  be  ibimd  luefal  in  planting  tnet,  having  the  distaoMof 
gnrand  between  each  giten« 

t  Poff  nioie  water  wiQ  ran  aathe  ana  of  the  pipe  is  greater,  and  the  aiesi  of  eir- 
eukr  (ippi  ngf  aa  the  square  of  their  diamalecB. 
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There  is  a  circle  whose  diameter  is  4  inches :  I  demand  the  di- 
ameter of  a  circle  3  times  as  large  ? 

4x4=16 ;  and  16x3-48 ;  and  V48:=6-928+  inches,  Answer. 

Pros.  XI.  To  find  the  diameter  of  a  circle  equal  in  area,  to  an 
•llipsis,  (or  oval)  whose  transverse  and  conjugate  diameters  are 
given.* 

Rule.  Multiply  the  two  diameters  of  the  ellipsis  together,  and 
the  square  root  of  that  product  will  be  the  diameter  of  a  circle  equal 
to  the  ellipsis. 

Let  the  transverse  diameter  of  an  ellipsis  be  48,  and  the  conjugate 
36 :  What  is  the  diameter  of  an  equal  circle? 

48x36=1728,  and  V 1 728=4 1.569+the  Answer. 

Note.  The  square  of  the  hypothenuse,  or  the  longest  side  of  a 
right  angled  triangle,  is  equal  to  the  sum  of  the  squares  of  the 
other  two  sides ;  and  consequently  the  difference  of  the  squares  of 
the  hypothenuse  and  either  of  the  other  sides  is  the  square  of  the 
remaining  side. 

Prob.  XII.  A  line  36  yards  long  will  exactly  reach  from  the  top 
of  a  fort  to  the  opposite  bank  of  a  river,  known  to  be  24  yards  broad. 
The  height  of  the  wall  is  required? 

36x36=1296;  and  24x24=576.  Then,  1296—576=720,  and 
v720=26'33+yards,  the  Answer. 

Prob.  XIII.  The  height  of  a  tree  growing  in  the  centre  of  a  cir- 
cular island  44  feet  in  diameter,  is  75  feet,  and  a  line  stretched  from 
the  top  of  it  over  to  the  hither  edge  of  the  water,  is  256  feet.  What 
is  the  breadth  of  the  stream,  provided  the  land  on  each  side  of  the 
water  be  level? 

256x256=65536 :  and  75=75=5625  :  Then,  65536—5625^ 
59911  :  and  V59911=24476+and  244-76— V  =222*76  feet,  Ans. 

Prob.  XIT.  Suppose  a  ladder  60  feet  long  be  so  planted  as  to 
reach  a  window  37  feet  from  the  ground,  on  one  side  of  the  street, 
and  without  moving  it  at  the  foot,  will  reach  a  window  23  feet  high 
on  the  other  side ;  I  demand  the  breadth  of  the  street  ? 

10264  feet,  the  Answer. 

Prob.  XV.  Two  ships  sail  from  the  same  port ;  one  goes  due 
north  45  leagues,  and  the  other  due  west  76  leagues :  How  far  are 
they  asunder  ?t  88*32  leagues,  Answer. 

Prob.  XVI.  Given  the  sum  of  two  numbers,  and  the  difference 
of  their  squares,  to  find  those  numbers. 

RpLC.  Divide  the  difiference  of  their  squares  by  the  sum  of  the 
numbers,  and  the  quotient  will  be  their  difference.    The  twanum- 

*  Th«  transvene  ami  conjugate  aid  the  longest  and  shorteat  diameCem  of  an 
ellipsis ;  they  pass  through  the  centre,  and  cttmn  each  other  at  right  angles,  and  the 
diameter  oftne  equal  circle  n  the  square  root  of  the  product  of  tne  diameteis  of  the 
eUipsifl. 

t  The  square  root  may  in  the  same  manner  be  aj^ied  to  navigation ;  and  when 
deprived  of  other  means  of  solving  problems  of  that  nature,  tb^f(3lowing  proportion 
wfll  serve  to  find  the  course. 

As  the  sum  of  the  hyoothenuse  (or  distance)  and  half  the  grsater  leg  (whether 
difference  of  latitude  ai  departure)  » to  the  ten  leg;  ioie66,  totheaBgUoppMlt 
the  less  kg. 
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bers  may  then  be  found,  from  their  sum  and  difference,  by  Prob.  4, 
page  67. 

Ex.  The  sum  of  two  numbers  is  32,  and  the  difference  of  their 
squares  is  256,  what  are  the  numbers  1 

Ans.  The  greater  is  20.   The  less  12. 

Prob.  XVII.  Given  the  difference  of  two  numbers,  and  the  dif- 
ference of  their  squares,  to  find  the  numbers. 

Rule.  Divide  the  difference  of  the  squares  by  the  difference  of 
the  numbers,  and  the  quotient  will  be  their  sum.  Then  proceed  by 
Prob.  4,  p.  55. 

Ex.  The  difference  of  two  numbers  is  20,  and  the  difference  of 
their  squares  is  2000 ;  what  are  the  numbers? 

Ans.  60  the  greater.  40  the  less. 

Examples  for  the  two  preceding  problems. 

1.  A  and  B  played  at  marbles,  having  14  apiece  at  first;  B  hav- 
ing lost  some,  would  play  no  longer,  and  the  difference  of  the  squares 
of  the  numbers  which  each  then  had,  was  336  ;  pray  how  many 
did  B  lose  ?  Ans.  B  lost  6. 

2.  Said  Harry  to  Charles,  my  father  gave  me  12  apples  more  than 
he  gave  brother  Jack,  and  the  difference  of  the  squares  of  our  sepa- 
rate parcels  was  288  ;  Now,  tell  me  how  many  he  gave  us,  and  you 
shall  have  half  of  mine. 

Ans.  Harry's  share  12. 
Jack^s  share     6. 

EXTRACTION  OF  THE  CUBE  ROOT. 

A  cube  is  any  number  multiplied  by  its  sqv-are.  To  extract  tho 
cube  root,  is  to  find  a  number  which,  being  multiplied  into  its 
square,  shall  produce  the  given  number. 

FIRST  METHOD. 

Rule. 

*1.  Separate  the  given  number  into  periods  of  three  figures  each, 
by  putting  a  point  over  the  unit  figure,  and  every  third  figure  be- 
yond the  place  of  units. 

2.  Find  the  greatest  cube  in  the  left  hand  period,  and  put  its 
root  in  the  quotient. 

3.  Subtract  the  cube,  thus  found,  firom  the  said  period,  and  to  the 
remainder  bring  down  the  next  period,  and  call  this  the  dividend. 

4.  Multiply  the  square  of  the  quotient  by  300,  calling  it  the  triple 
square,  and  the  quotient  by  30,  calling  it  the  triple  quotient,  and 
the  sum  of  these  call  the  divisor. 

5.  Seek  how  often  the  divisor  may  be  had  in  the  dividend,  and 
place  the  result  in  the  quotient. 

*  The  reaion  of  pointing  the  given  number,  as  diiected  in  the  mlei  if  obneu 
from  Coroll.  2  to  the  Lemma  nu^e  tue  of  in  aemonstntin^  the  equare  root. 

The  proccflK  for  extrarting  the  Cube  Root  may  be  illustrated  in  the  sams 
Bunnor  as  Ihat  ibr  the  Sqwure  Root.    Take  the  same  number  37,  and  multiply 
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&  Midtiplj  tli0tripkiqu«re  by  the  last  qiMMient  figure,  ftn^ 
the  product  under  the  dividend :  multiply  the  square  of  the  last  quo- 
tient figure  bv  the  triple  quotient,  and  pUice  this  preduot  under  the 
last  I  under  afi,  set  the  cube  of  the  last  quotient  figure  and  call  their 
sum  the  suktraiend. 


ipbeSMiB,  oolleotiiigthet«noe91uitooiiesiim,M  ttMybdong  IoUm  Mine  place, 
•ad  Um  operation  wiUbeaiimlifi(Bd,37>s50663. 

(  49=78  49=79 

37«  =  ^  43-=SX3X7  490=3X30X7 

(   9'=3a  900=904 

37  the  mnkiplitt.  37 


r    343=7*  343=7* 

1    994=3X3X7*  3940=2X30X7 

,^_     J    €3-=3»X7  6300=30=^X7 

^i^-<    I47.=3x7«  1470=30X7« 

126  •  •=2X3«  X7  19600=3X30«  X7 

27-=3»  27000=303 


27  •  •  •  (37  27000  (30X7 

3X3  2  \  189  •=3X3«  X7  3X30«  \  18900=3X30»  X7 
3X3   /  441=3X3X7«    3X30^  4410=3X30X7 

AsSHTor  27000  is  the  greatest  cube,  iu  root  is  3  or  30,  and  that  part  of  thecnlbe 
14  exhausted  by  this  extraction.  Collect  those  terms  which  belong  to  the  same 
places,  and  we  have  3«X7=63,  and  2X3 'X7= 126,  and  63+13(5=3X3^X7= 
189;  and  2x3X7a=994  and  3X7«=147,  and  294+147=441  =3x3x7*,  for  « 
dividend,  whiich  divided  by  the  divisor,  formed  according  to  the  rule,  the  quotient  if 
7,  for  this  next  figure  in  the  root.  And  it  is  evident  on  inspecting  the  work,  thai 
that  part  of  the  cube  not  exhaustedis  composed  of  the  sewral  products  which  form 
the  subtrahend,  according  to  the  rule.  The  same  may  be  shown  in  any  other  case, 
and  the  univenahty  of  ihe  rule  hence  inferred. 

The  other  method  of  illustration,  employed  on  the  sqnaro  root,  is  equally  a] 
ble  in  this  case. 

37=30+7,  and  30+7«=30»+2x30x7+7« 

90+7  the  multiplier. 

302+8x90iX7+30x7« 

30«X7+2X30X7»+7» 


373==60663=303+3X30ax7+3x30x7«+73(30+7=37 


DiviaQt  3X30*+dX30  )3x30« x7H^X30X7«+7'  divi 

3x30«x7+3x30x7a+7»  subtrahenl. 


It  is  evident  that  30'  0  the  neaiest  cube.  When  its  not  is  extracted,  the  next 
three  terms  constitute  the  dividend ;  and,  the  several  products  formed  by  means  of 
tlie  quotient  or  second  figure  in  the  root,  aie  prodidy  equal  to  the  romaming  parts 
of  the  power,  whose  root  was  to  be  found. 

The  arithmetical  demonstrationB  of  the  Rules  for  extiaoting  either  the  sauare  or 
cube  root,  aic  not  only  rooro  consistent  vrith  the  plan  of  an  ArUhmetick  tnan  de- 
monstrations on  the  f^^K,  called  a  square,  and  the  solid,  called  a  cube,  but  they 
are  much  nK)re  readilv  ondezatood  by  those  unaccustomed  to  the  mathematical 
aidcration  of  solid  bodies. 
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7.  Subtract  the  subtrahend  from  the  dividead,  and  to  Ae  lemain- 
der  bring  down  the  next  period  for  a  new  dividend,  with  which  pro- 
ceed as  before^  and  so  on  till  the  whole  be  finished. 

Note.  The  same  rule  must  be  observed  for  continuing  the  opera- 
tion, and  pointing  for  decimals,  as  in  the  square  root 

EXAJGPLKS. 

ist  Required  the  cube  root  of  436036824287  9 

436036824287(7563  root  7X7X300=        14700=  1st  Trip-sq. 
343  7X  30    s  210slSt  da  qoa 

"  ]st  I>iTis.==149i0}93036=lBt  Dividend  14910=:l8t  divisor. 


73500  14700X5=         73500 

5250  6X5X210=  5250 

125  5X5X5    ^  125 


78875=l8t  Subtrahend.  ■    78875= 1st.  Subtra. 


2  Div.=1689750)14161824=2d.  Divid.  75X75X300=  ]687500=2d.  Trip.  sq. 

75X30          =  2250=2d.  do.  quo. 

13600000  

144000  16e9750=:2d.  Divisor. 

512  '   ■ 


1687500X8=    13500000 

13644512=2a.  Subt.  2250X8X8=       144000 

8X8X8     =  512 


3.  Div.  =172391940)517312287=3d.  Divid. 


517107600 


136445l2=2d   SubtlU. 


204660  758X758X300=m369200=3d.  Trip.  S^ 

27  768X30  22740=3d.  da  quo. 


6173122e7=Sd.  Subtra.  172301940=3d. 


172360200X3=  617107600 

22740X3X3  =       204660 
3X3X3         = 27 

517312287=3d.  Subtra. 
2d.  What  is  the  cube  root  of  34965783  ?  Ans.  327. 

3d.  What  is  the  cube  root  of  84-604519  ?  Ans.  4*39. 

4th.  What  is  the  cube  root  of  008649  ?  Ans.  '2052+. 

5th.  What  is  the  cube  root  of  jf)  %  Ans.  f . 


To  find  the  ir%$  detUHiUnaior,  U  be  placed  under  ike  remainder,  after 

ike  operation  isfinisktd. 

In  the  extraction  of  the  cube  root,  the  quotient  is  said  to  be  squa- 
red and  tripled  for  a  new  divisor;  but  is  not  really  so^  till  the  triple 
number  of  the  quotient  be  added  to  it;  therefore  when  the  operation 
is  finished,  it  is  but  squaring  the  quotient,  or  root,  then  multipl jing  it 
by  3;  and  to  that  number  adding  the  triple  number  of  the  root,  when 
it  will  become  the  divisor,  or  true  denominator  to  its  own  fraction, 
which  fraction  must  be  annexed  to  the  quotient,  to  complete  the  root 


1§6  EXTRACTION  OF  THE  CUBE  ROOT. 

Suppose  the  root  to  be  12,  when  squared  it  will  be  144,  and  mul- 
tiplied by  3  it  makes  432,  to  wliich  add  36,  the  triple  number  of  the 
root,  and  it  produces  468  for  a  denominator.* 

SECOND  METHOD. 

Rule. 

1.  Having  pointed  the  given  number  into  periods  of  three  figures 
each,  find  the  greatest  cube  in  the  left  hand  period,  subtracting  it 
therefrom  and  placing  its  root  in  the  quotient ;  to  the  remainder 
bring  down  the  next  period  and  call  it  the  dividend. 

2.  Under  this  dividend  write  the  triple  square  of  the  root,  so  that 
units  in  the  latter  may  stand  under  the  place  of  hundreds  in  the 
former ;  and  under  the  said  triple  square,  write  the  triple  root,  remo- 
ved one  place  to  the  right  hand,  and  call  the  sum  of  these  the  divisor. 

3.  Seek  how  often  the  divisor  may  be  had  in  the  dividend,  exclu- 
sive of  the  place  of  units,  and  write  the  result  in  the  quotient. 

4.  Under  the  divisor  write  the  product  of  the  triple  square  of  the 
root  by  the  last  quotient  figure,  setting  down  the  unit's  place  of  this 
line,  under  the  pl^ce  of  tens  in  the  divisor;  under  this  line,  write  the 
product  of  the  triple  root  by  the  square  of  the  last  quotient  figure,  so 
as  to  be  removed  one  place  beyond  the  right  hand  figure  of  the  for- 
mer ;  and  under  this  line,  removed  one  place  forward  to  the  right 
hand,  write  down  the  cube  of  the  last  quotient  figure,  and  call  their 
sum  the  subtrahend. 

5.  Subtract  the  subtrahend  from  the  dividend,  and  to  the  remain- 
der bring  down  the  next  period  for  a  new  dividend,  with  whieh  pro- 
ceed as  before,  and  so  on  until  the  whole  be  finished. 

Example. 
Required  the  Cube  Root  of  16194277  ? 

*  It  may  not  be  amiss  to  remark  here,  that  the  denominators,  both  of  the  square 
and  cube,  show  how  many  numbers  they  are  denominators  to,  that  is,  -what  num- 
bers are  contained  between  any  square  or  cube  number  and  the  next  succeeding 
square  or  cube  number,  exclusive  of  both  numbers,  ibr  a  complete  number,  of 
cither,  leaves  no  fraction,  when  the  root  is  extracted,  and  consequently  has  no  use 
for  a  denominator,  but  all  the  numbers  contained  between  them  have  occasion  ibr 
it :  Suppose  the  square  root  to  be  13,  then  its  square  is  144,  and  the  dencminator 
84,  which  will  be  a  denominator  to  all  the  sucoeeding  numbers,  until  we  come  to 
the  next  square  number,  viz.  1G9,  whose  root  is  13,  with  which  it  has  nothing  to  do, 
Ibr  brtween  the  square  numbers  144  and  169  are  contained  24  numbers  excluding 
both  the  square  numbers.  It  is  the  same  in  the  cube ;  for,  suppose  the  root  to  be  d, 
the  cube  number  is  216,  and  its  denominator  136  will  be  a  denominator  to  all  the  suc- 
ceeding numbers,  until  we  come  to  the  next  cube  niunber,  viz.  343,  whose  root  is 
7,  with  which  it  nas  nothinf  to  do,  as  ceasing  then  to  be  a  denominator :  fi>r  be- 
tween the  cube  343  and  216  are  126  numbers,  excluding  both  cv^ss.  And  so  it 
ii  with  all  other  denominators,  either  iu  the  square  or  cube. 
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16194277(253=Root, 
8 


8194      =  First  dividend. 


12         =  Triple  square  of  2. 
6        =  Triple  of  2. 

126        ='  First  divisor. 


60  =  Triple  square  of  2,  multiplied  by  5. 

150        =  Triple  of  2  multiplied  by  the  square  of  5. 
125      =  Cube  of  5. 


7625      =  First  Subtrahend. 


569277  =  Second  dividend. 


1875     =  Triple  square  of  25. 
75    =  Triple  of  25. 


18825    =  Second  divisor. 


5625      =  Triple  square  of  25  multiplied  by  3. 
675     =  Triple  of  25  multiplied  by  the  square  of  3. 
27   =  Cube  of  3. 


569277  =  Second  subtrahend. 

FIRST  METHOD  BY  APPROXIMATION. 

Rule. 

1.  Find,  by  trial,  a  cube  near  to  the  given  number,  and  call  it 
the  swpposed  cube. 

2.  Then  as  twice  the  supposed  cube^  added  to  the  given  number, 
is  to  twice  the  given  number,  added  to  the  supposed  cube^  so  is  the 
root  of  the  supposed  cube,  to  the  true  root,  or  an  approximation  to  it 

3.  By  taking  the  cube  of  the  root,  thus  found,  for  the  supposed 
cube,  and  repeating  the  operation,  the  root  will  be  had  to  a  greater 
degree  of  exactness. 

Example. 
It  is  required  to  find  the  cube  jroot  of  54854153? 
Let  64000000=8upposed  cube,  whose  root  is  400: 
Then,  64000000        54854153 


128000000       109708306 
54854153        64000000 


As  182854153  :    173708306  ::  400 

400 

182854153)69483322400(379=:^root  nearly. 
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J98        exnUGnoN  of  the  cow:  root. 

Again,  let  54439939  =  supposed  cube,  whose  root  is  379. 
Then,  54439939        54854153 

2  2 


108879878   109708306 
54854153    54439939 


As  163734031  :  164148245  ::  379 

379 


1477334205 
1149037715 
492444735 


163734031)62212184855(379-958793+=root  corrected. 

SECOND  METHOD  BY  APPROXIMATION. 

Rule. 

1.  Diride  the  resolvend  by  three  times  the  assumed  root,  and  re- 
serve the  quotient. 

2.  Subtract  one  twelfth  part  of  the  square  of  the  assumed  root 
from  the  quotient. 

3;  Extract  the  square  root  of  the  remainder. 

4.  To  this  root  add  one  half  of  the  assumed  root,  and  the  sum 
will  be  the  true  root,  or  an  approximation  to  it ;  take  this  approxi- 
mation as  the  assumed  root,  and,  by  repeating  the  process,  a  root 
farther  approximated  will  be  found,  which  operation  may  be  farther 
repeated,  as  often  as  necessary,  and  the  root  discovered  to  any 
assigned  exactness. 

Note.  In  order  to  find  the  value  of  the  first  assumed  root,  in 
ibis  or  any  other  power,  divide  the  resolvend  into  periods  by  begin- 
ning at  the  place  of  units,  and  including  in  each  period,  so  many 
figures  as  there  are  units  in  the  exponent  of  the  root ;  viz.  3  figures 
in  the  cube  root ;  4  for  the  biquadrate,  and  so  on ;  then,  by  a  ta- 
bic of  powers,  or  otherwise,  find  a  figure,  which  (being  involved 
to  the  power  whose  exponent  is  the  same  with  that  of  the  requi- 
red root)  is  the  nearest  to  the  value  of  the  first  period  of  the  resol- 
vend at  the  left  hand,  and  to  that  figure  annex  so  many  ciphers  as 
there  are  periods  remaining  in  the  integral  part  of  the  resolvend ; 
this  figure,  with  the  ciphers  annexed,  will  be  the  assumed  root, 
and  equal  to  r  in  the  theorem ;  and  it  is  of  no  importance  whether 
the  figure  thus  chosen  be;  when  involved,  greater  or  less  than  the 
left  hand  period,  as  the  theorem  is  the  same  in  both  cases. 

1st  What  is  the  cube  root  of  436036824287  ? 
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7000=:a8sumed  root 
3 


21 1000)436036824287(20763658-2994 
Subtract  7000x7000-*- 1 2=4083333  3333 

V16680324-9661=408415 
Add  i  the  assumed  root=3500 

And  it  gives  the  approximated  root=:  7584*15 
For  the  second  operation,  use  the  approximated  root  as  the  as- 
sumed one^  and  proceed  as  above. 

THIRD  METHOD  BY  APPROXIMATION. 

1.  Assume  the  root  in  the  usual  way,  then  multiply  the  square 
af  the  assumed  root,  by  3,  and  divide  the  resolvend  by  this  pro- 
duct ;  to  this  quotient  add  §  of  the  assumed  root,  and  the  sum  will 
be  the  true  root,  or  an  approximation  to  it. 

2.  For  each  succeeding  operation  let  the  last  approximated  root 
be  the  assumed  root,  and  proceeding  in  this  manner,  the  root  may 
be  extracted  to  any  assigned  exactness. 

1st.  What  is  the  cube  root  of  7  ?  ' 

Let  the  assumed  root  be  2.     Then.2x2x3=l2  the  divisor. 
12)7  0(583  to  this  add  |  of  2=1333,  &c.  that  is,  •583+l-388= 
1-916  approximated  root. 
Now  assume  1*9 16  for  the  root.    Then,  by  the  second  process^ 

7  

the  root  is  9  -f-jxl  "916=1 -9126,  &a 

3x1-916  • 

2d.  What  is  the  cube  root  of  9  ?  Let  2  be  the  assumed  root  as 

before.    Then,   -,V-f  §X2=2'08  the  approximated  root.    Now  as- 

9         

«ume  208.     Then, a+§x208=208008^  Ac. 

3x208 

3d.  What  is  the  cube  root  of  282  ?  Let  6  be  the  assumed  root.-^ 
Then,  6x6x3=108)282(2  611,  &c.  and  2-61  l,+l  of  6=6611.  ap- 
proximated loot  Now  assume  6*611,  and  it  will  be  6*61 1x6-611 
X3=l 31 116)282(21507,  &c.  and  2  l507-fi  of  6-611=6-558  a 
farther  approximated  root. 

4th.  What  is  the  cube  root  of  1728? — Here  the  assumed  root  is 
10.  Then,  10x10x3=300)1728(5*76,  and  5 -76+§  of  10=12  426, 
—Now  assume  12*426,  then  12-426  X 12  426x3=463*216428)1728 
(3-732,  and  3732+}  of  12*426=12014 a  farther  approximated  root, 
and  so  on. 

APPLICATION  AND  USE  OF  THE  CUBE  ROOT. 

1.  To  find  two  mean  proportionals  between  any  two  given  num- 
bers. 

Rule. 

1.  Divide  the  greater  by  the  less,  and  extract  the  cube  root  of 
the  quotient. 


MO  USE,  &c.  OP  THE  CUBE  ROOT. 

2.  Multiply  the  root,  so  found,  by  the  least  of  the  given  number^ 
and  the  prijiluc*  wiJl  V  i^«  IsaH. 

8.  Multiply  this  product  by  the  same  root,  and  it  will  give  the 
greatest.* 

Examples. 

1st.  What  are  the  two  mean  proportionals  between  6  and  750 1 

3 

750+6=125,  and  V  124=5.  Then,  5x6=30=lea8t,  and  30x 
5=:lo0=  greatest.     Answer  30  and  150. 

Proof.  As  6  :  30  ::  150  '  750. 

2d.  What  are  the  two  mean  proportionals  between  56  and  12096? 

Answer  336  and  2016. 

Note.  The  solid  contents  of  similar  figures  are  in  proportion  to 
each  other,  as  the  cubes  of  their  similar  sides  or  diameters. 

3d.  If  a  bullet  6  inches  diameter  weigh  32ft  ;  What  will  a  bul- 
let  of  the  same  metal  weigh,  whose  diameter  is  3  inches? 

6x6x6=^16.     3x3x3=27.     As  216  :  32ft  ::  27  :  4ft,  Ans. 

4tlL  If  a  globe  of  silver  of  3  inches  diameter,  be  worth  £45, 
What  is  the  value  of  another  globe,  of  a  foot  diameter  ? 

Ans.  £2880. 

The  side  of  a  cube  being  given,  to  find  the  side  of  that  cube 
which  shall  be  double,  triple,  &c.  in  quantity  to  the  given  cube.t 

Rule. 

Cube  your  given  side,  and  multiply  it  by  the  given  proportion 
between  tti^  given  and  required  cube,  and  the  cube  root  of  the  pro- 
duct will  be  the  side  sought. 

5th.  If  a  cube  of  silver,  whose  side  is  4  inches,  be  worth  £50,  I 
demand  the  side  of  a  cube  of  the  like  silver,  whose  value  shall  be 
4  times  as  much  ? 

8 

4x4x4=64,   and    64x4=256.    V256=6'349+inches,   Ans. 
6th.  There  is  a  cubical  vessel,  whose  side  is  2  feet ;  I  demand 
the  side  of  a  vessel,  which  shall  contain  three  times  as  much  ? 

Ans.  2ft.  lOf  inches. 
7th.^  The  diameter  of  a  bushel  measure  being  18^  inches,  and 
the  height  8  inches,  I  demand  the  side  of  a  cubic  box,  which  shall 
contain  that  quantity.  Ans.  12*907+ inches. 

*  As  twe  mean  proportiQiiaki  afe  nqoind  to  two  given  nmnben,  there  will 
be  four  terms  in  the  praortion,  in  which  the  fint  is  to  the  8eoon<L  as  the  second 
to  the  third,  and  the  uuid  to  the  fourth.    The  numbers  therefore  belong  to  a 

Geometrical  progreasion  of  fiMir  terms.    The  first  part  of  the  rule  is  explained  in 
^rob.  VIII.  of  Qeometiical  Pronesnon,  and  the  second  and  third  parts  of  ^  rule 
are  evident  fiom  the  proof  of  Prob.  I.  of  Qeometrical  PnwresBba 

i  The  solid,  called  a  cube,  has  its  length  and  breadth  and  height  all  equal. 
As  the  number  of  solid  feet,  inchei,  dec  in  a  cube  are  found  by  mu^pljriq^  the 
hei|g[ht  and  length  and  breadth  together,  that  i%  by  multiplying  one  nde  into  itself 
twice,  the  third  power  of  a  number  is  called  the  cube  of  that  number. 

t  Multiply  the  square  of  the  diameter  by  '7854,  and  the  product  by  the  heisfat ; 
the  cube  root  of  the  last  product  is  the  answer.  See  Jlfen#Mralien  if  Supenkks 
<»arf  iSWid*,  Art.  30.  "--^^ 
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8.  Suppose  a  ship  of  500  tons  has  89  feet  keel,  36  feet  heam,  and  is 
16  feet  deep  in  the  hold :  What  are  the  dimensions  of  a  ship  of  200 
tonsf,  of  the  same  mould  and  shape  ? 

89x89x89=704969=cubed  keel. 
As  500  :  200  ::  704969  :  281987-6  cube  of  the  required  keel 

V28 1987 -6=65 -57  feet  the  required  keel 
As  89  :  65-57  ::  36  :  26*522=264  feet  beam,  nearly. 
As  89  :  65-57  ::  16  :  117  feet,  depth  of  the  hold,  nearly. 

9.  From  the  proof  of  any  cable  to  find  the  strength  of  any  other. 
Rule. — The  strength  of  cables,  and  consequently  the  weights 

of  their  anchors,  are  as  the  cubes  of  their  peripheries. 

If  a  cable,  12  inches  about,  require  an  anchor  of  18cwt:     Of 
what  weight  must  an  anchor  be,  for  a  15  inch  cable? 

Cwt.  Cwt 

As  12X12X12  :  18  ::  15x15x15:  3515625  Ans. 

10.  If  a  15  inch  cable  require  an  anchor  35'15625cwt.  *     What 
aust  the  circumference  of  a  cable  be,  for  an  anchor  of  18cwt? 

12  inches,  Answer. 

EXTRACTION  OF  THE  BiaUADRATE  ROOT. 

Rule. 

Extract  the  square  root  of  the  resolvend,  and  then  the  square 
root  of  that  root,  and  you  will  have  the  biquadrate  root. 
What  is  the  biquadrate  root  of  20736  ? 


20736(144 
1 

144(12  root  required 

1 

24)107 
96 

22)44 
44 

284)1136 
1136 

•  • 

TWO  METHODS  OP  EXTRACTING  THE  BiaUADRATE  ROOT 

BY  APPROXIMATION. 
Rule  1. 

1.  Divide  the  resolvend  by  six  times  the  square  of  the  assumed 
root,  and  from  the  quotient  subtract  A  part  of  the  square  of  the 
assumed  root. 

2.  Extract  the  square  root  of  the  remainder. 

3.  Add  ]  of  the  assumed  root  to  the  square  root,  and  the  sum  will 
be  the  true  root,  or  an  approximation  to  it 

4.  For  every  succeeding  operation,  either  in  this  or  the  following 
method,  proceed  in  the  same  manner,  as  in  the  first,  each  time 
using  the  last  approximated  root  for  the  assumed  root. 

•       • 
The  biquadrate  root  of  20736  is  required. 
Here  10  is  the  assumed  root. 


908       EXTRACTION  OF  THE  SUR80i4D  ROOT. 

10X10X6=600)20736(34*56 
Subtract  10x10+18  =  5*5555 


V290044=:5  38 
Add  {of  10    ==666 

Approximated  root  12*04     to  be  made  the  bb- 
sumed  root  for  the  next  operation. 

Rule  IL 

Divide  the  reiolvend  hyfour  times  the  cube  of  the  assumed  root: 
to  the  quotient  add  three  fourths  of  the  assumed  root,  and  the  sunv 
will  be  the  true  root,  or  an  approximation  to  it 

■        • 
Let  the  biquadrate  of  20736  be  required,  as  before  ? 
The  assumed  root  is  10 
10X10X10X4=4000)20736(5184 
Add  J  of  10=7-5 

Approximated  root  12*684,  to  be  made  the  assumed 
root  for  the  next  operatioa 

EXTRACTION  OF  THE  SURSOLID  ROOT  BY  APPROX- 

IMATION. 

A  Particular  Ruls.* 

1.  Divide  the  resolvend  by  five  times  the  assumed  root,  and  to 
the  quotient  add  one  twentieth  part  of  \ht  fourth  power  of  the  same 
root. 

2.  From  the  square  root  of  this  sum  subtract  one  fourth  part  of 
Ihe  square  of  the  assumed  root 

3.  To  the  square  root  of  the  remainder  add  one  half  of  the  assum- 
ed root,  and  the  sum  is  the  root  required,  or  an  approximation  to  it 

Note.  This  rule  will  give  the  root  true  to  five  places,  at  the  least, 
(and  generally  to  eight  or  nine  places)  at  the  first  process. 

Bequked  the  sursolid  root  of  281950621875? 

200=aasumed  root. 
5 

1 000  \     28 195062 1  875  quotient 
Add  200x200x200x200+20/  =80000000 

V36 1950621 '875=19025  nearly. 
Subtract      200x  200^;=100QQ 

V9025=95 
Add  half  the  assumed  root    =  100 

Required  root  195 


—  .-+--: — 

5r  90    4       3 
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A  GxMBftiO.  RVLS  FOS  EXTKACTXNO  THE  RoOTS  OF  ALL  PoVBAs. 

1.*  Prepare  the  given  number,  for  extraction,  by  pointing  off  from 
the  unit's  place,  as  the  required  root  directs. 

2.  Find  the  first  figure  of  the  root  by  trial,  or  by  inspection  into 
the  table  of  powers^  and  subtract  its  power  from  the  left  hsmd  pe- 
riod. 

3.  To  the  remainder  bring  down  the  first  figure  in  the  next  p^- 
od,  and  call  it  the  ditndend. 

4.  Involve  the  root  to  the  next  inferiour  power  to  that  which  is 
given,  and  multiply  it  by  the  number  denoting  the  given  power, 
for  a  divisor. 

5.  Find  how  many  times  the  divisor  may  be  had  in  the  dividend, 
and  the  quotient  will  be  another  figure  of  the  root. 

6.  Involve  the  whole  root  to  the  given  power,  and  subtract  it  from 
the  given  number^  as  before 

7.  Bring  down  the  first  figure  of  the  next-period  to  the  remaind^ 
for  a  new  dividend,  to  which  find  a  new  divisor,  as  before  and,  in 
like  manner,  proceed  till  the  whole  be  finished. 

Examples. 

Ist  Whatis  the  cube  loot  of  20346417? 

20346417(273      2x2x2^:8  root  of  the   Ist  period,   or, 

1st.  Subtrahend. 
2*    =    8  -  IsU  Subtrah.  2x2^4(=:next    inferiour    power.)    and 
—  4x3ss(tne  index  of  the  given  pow.)= 

12  1st.  Divisor. 
2>x3=12)123sDividend.   27x27x27=:19683=2d.  Subtrahend. 

27X27=729  (next  inferior  power)  and,/ 

27^   =    19683=2d.  Subt  729x3(=index  of   the    given  pow.  )= 

2187=2d.   Divisor. 
27»x3=2187)6634=2d.  DL  273x273x273=273464 17=3d.  Subtrah, 

273>  =^  203464i7s3d.  Subtralmd. 


*  Th«  eztiaGtiqff  of  noli  of  voir  hiffhpowen  wOI,  by  tliif  tide,  be  a  todiou 
epenlkm :  The  nUowiBg  mellioa,  w£en  piaettcaUe,  vnll  be  modi  mora  oodvo- 
nwnt. 

When  the  index  of  the  power,  whose  not  is  to  be  eztncted,  if  a  compoate  nnm- 
ber,  take  any  two  or  more  udioea,  whose  piodnet  is  efual  to  the  given  index,  and 
extract  out  of  the  given  number  a  root  answering  to  another  of  the  indiooe,  and  so 
on  to  the  last. 

Thus,  the  fourth  root^sqiian  not  of  the  squsse  not;  the  oiith  not^squam 
not  of  the  cube  root;  the  eighth  met^csquan  root  of  the  fourth  not ;  the  ninth 
noi=thp  cube  root  of  the  cube  root ;  the  tenth  root^squara  not  of  the  fifthioot ;  the 
twelfth  root— the  cube  root  of  the  fourth,  Ac 

The  genera]  rule  for  extracting  the  roots  of  all  powers,  may  be  iUustnted  in  tbi 
same  way,  as  those  for  the  square  and  cube  roots.  Any  student  may  at  once  see 
the  truth  of  the  rule,  in  exhausting  ^  several  products  of  the  case  iUuitratiag  the 
rule  for  the  cube  root.  AndthesMse  wiR^IQ^ptl^raiwig  theainriMirto  ai^ 
higher  power. 
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2d.  What  is  the  biquadrate  root  of  34827998976  ?  Ans.  431-9+. 
3d.  Exiract  the  sursolid,  or  fifth  root  of  281950621875 1 

Ans.  195. 
4th.  Extract  the  square  cubed,  or  sixth  root  of  1178420166015625? 

Ans.  325. 

A  General*  Rule  for  Extbacting  Roots  bt  Approximation. 

1.  Subtract  one  from  the  exponent  of  the  root  required,  and  mul* 
tiplv  half  of  the  remainder  by  that  exponent,  and  this  product  by 
thai  power  of  the  assumed  root,  whose  exponent  is  two  less  than 
that  of  the  root  required. 

*  The  ^neral  theorem  for  the  extraction  of  all  roots,  Imt  approzimatiQD,  frmn 
whence  tlie  rule  was  taken,  and  the  Theorems  deductble  from  it,  as  high  as  the 
twelfth  power.    Let  G=re8olvend  whose  root  is  to  be  extracted.    Xr^=  root 

required ;  r  being  assumed  as  near  the  true  root,  and  m^cxponent  of  the  power— *> 
then  the  equation  will  stand  thus.    

r  +  eV ■  H r.    Henoe. 

m— 1  ""|«*— 2  w  m— 1|2  *»*— 1 

— ^    mr'  ' 

VO       rr         r 

'.  Theorem  for  the  cube  root    r-|^=  —  — 1 

—     3r 12       S 

For  the  Biquadrate ^-— • 

6fr     18         8 

VQ      3rr        3r 

For  the  Sarsolid    -    -    - 1 

10r3  eo        4 

VO      2rr       3r 

Por  the  squared  cube  root -\ 

^^*   "^        * 
VQ      5iT       6r 

For  the  eeoond  sursolid 1 

21r''   252       6 

VO      3rr       6r 

For  the  squared  Biquadrate f-  ^ 

^  7»r     196        7 

VG      7rr        7r 

Por  the  cubed  cube    -    - -I 

36r?  576       8 

I/O      4fT       Or 

For  the  squared  sursolid -| 

45r"  405       9 

VG      9fT        9r 

Por  the  third  soik^    - 1-  — 

56r^   tlOO    10 

\/0      5rr       lOr        \ 

For  the  squared  square  cube +  —Ac 

66r'    726      11 

t  By  thb  Theorem  the  fraction  is  obtained  in  numbers  to  the  lowest  tvnos  im 
all  the  odd  powers ;  and  in  the  etea  |i»wers  only  by  hiMmg  the  numecator  and 
dewMiiinatof  found  by  this  equttioB. 


t 


^^ 
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» 

2.  Divide  the  given  number  by  the  last  product ;  and  from  the 
quotient  subtract  a  fraction,  whose  numerator  is  obtained  by  sub- 
tractins^  two  from  the  exponent,  and  multiplying  the  remainder  by 
the  square  of  the  assumed  root ;  and  whose  denominator  is  found 

»  by  subtracting  one  from  the  exponent  and  multiplying  the  square 
of  the  remainder  by  the  exponent. 

3.  After  this  subtraction  is  made,  extract  the  square  root  of  the 
remainder. 

4.  From  the  exponent  subtract  two^  and  place  the  remainder  as 
a  numerator ;  then  subtract  one  from  the  exponent,  and  place  the 
remainder  under  the  numerator  for  a  denominator. 

5.  Multiply  this  fraction  by  the  assumed  root ;  add  the  product 
to  the  square  root,  before  found,  and  the  sum  will  be  the  root  r^ 
quired,  or  an  approximation  to  it. 

Example. 

What  is  the  square  cubed  root  of  1178420166015625? 
Let  the  assumed  root  =  300 

6 — lv6=15 
Exponent  of  the  required  root  is  6.     Then,— ^'^         \ 

300*  =8 100000000  and  this  multiplied  by  15=121500000000. 
1178420166015625+121500000000=9698^314,   from   thii 

6^X300" 

Subtract^   ^ — — =2400 

6x6— P 


AndV7298-9314=85-43 
6-^2 

To  which  add  ;;— -x300=                                    240 
/  b— 1  


And  the  sum  is  the  approximated  root=        325  43 
For  the  2d  operation,  let  32543  =  assumed  root 

ANOTHER  METHOD  BY  APPROXIMATION .• 

Rule. 

1.  Having  assumed  the  root  in  the  usual  way,  involve  it  to  that 
power  denoted  by  the  exponent  less  1. 

♦  A  rational  fonnula  for  extiacting  the  root  of  any  pure  power  by  approximap 
tion. 

Let  the  reaol^nd  be  called  €7,  and  let  r-fe  bethe  required  root,  r  being  afisumed 
in  Uie  usual  way. 

1  G  m— 1 

Lei  a— be  required;  then  r+t=? 1 r  the  geaeral  Theoieni. 

fn  """     fii-— 1  HI 

mr 

Q         3 
Qicoee,  For  the  cube  root  f^-e= —  -\ — r. 

—    3r2        3 
O         3 

Pof  the  biqoadfate  - ( — r 

4r*       4 
18  ^ 


^06  SURDS. 

2.  Multiply  this  power  by  the  exponent. 

3;  Divide  the  resolvend  by  this  product,  and  reserve  Uie  quo- 
tient 

4.  Divide  the  exponent  of  the  given  power,  less  1,  by  the  expo- 
nent, and  multiply  the  assumed  root  by  the  quotient 

5.  Add  this  product  to  the  reserved  quotient,  and  the  sum  will 
be  the  tnie  root,  or  an  approximation. 

6.  For  every  succeeding  operation,  let  the  root  last  found,  be 
the  assumed  root 

Example. 

What  is  the  square  cubed  root  of  1 178420166015625? 
The  exponent  is  6.     Let  the  assumed  root  be  300. 
Then  300' X6=  14580000000000 
1 4580000000000)  1 1 78420 1 660 1 5625(80-824. 

Add  I  X300=250 

330-824=approximatea  root 
For  the  next  operation,  let  330*824  be  the  assumed  root 


SURDS. 

• 

I.  SURDS  are  quantities,  whose  roots  cannot  be  obtained  exact- 
ly,  but  may  be  approximated  to  any  definite  extent  by  continuing 
the  extraction  of  the  roots.  Surds  are  expressed  by  fractional  in- 
dices or  exponents,  or  by  the  radical  sign  V.     Thus,  3',  or  V3 


Q  4 

For  the  sunoiid    .    - 1 r. 

5r4         5 
Q  5 

For  the  square  cubed V-  .*^. 

6r»  6 

G  6 

For  the  flercnth  root    -    -  —  4-  — r. 

7re  7 

Q  7 

For  the  eighth  -    -    - 1 r. 

8r7         8 
G  8 

For  the  ninth  -        -    -    —  -| r. 

9rt         9 
G  9 

For  the  tenth  -    -    .    . 1 r 

lOrs      10 
G  10 

For  the  cileventh    - 1 — r. 

llri»      U 

G      n 

For  the  twelfth \"-t.8ia, 

ISri  1       13 
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denotes  the  square  root  of  3.  The  value  of  2*  or  V2,  to  the  hun- 
dreth  place  of  decimals,  is  1'41,  and  to  the  millionth  place  is 
1-414213.  The  value  of  V2  may  be  obtained  more  nearly  1^ 
continuing  the  extraction,  but  can  never  be  obtained  with  perfect 
accuracy,    as  is  easily  proved  in  the  following  section. 

Surds  are  often  called  irrational  quantities,  because  their  value 
cannot  be  expressed  by  figures.  They  are  thus  distinguished  from 
assignable  quantities,  which  are  called  rational  quantities.  Thus, 
2  is  a  rational,  and  V2,  an  irrational  quantity. 

A  surd  is  always  connected  with  a  rational  quantity  expressed  or 
understood.  Thus,  as  the  square  root  of  2,  or  V2,  is  that  quanti- 
ty taken  once,  unity  is  understood,  and  the  surd  is  expressed  either 
V2,  1V2,  or  lxV2.  If  the  surd  is  to  be  taken  more  than  once,  the 
number  of  times  is  always  expressed ;  thus  3V3,  or  3xV3,  means 
thrice  the  square  root  of  3,  or  the  surd  taken  three  times. 

3 

Hence  it  is  that  an  expression  of  this  form,  1V2,  or  SV5,  is 

considered  as  consisting  of  2  parts,  a  rational,  and  an  irrational  part, 

the  rational  part  always  expressing  the  number  of  times  the  surd 

is  taken. 

From  the  notation  of  powers,  and  surds,  these  expressions  are 

A    «  2     3.  a.  .        . 

equivalent;  vi2. 3  =;.V3»  ;  and2»=:V2'.      Also,   5*=V5',    that  is 

the  square  root  of  the  cube  of  5,  or  the  cube  of  the  square  root  of  5. 

Note,  Though  surds  are  expressed  by  means  of  fractional  indi- 
ces or  the  radical  sign,  yet  it  is  common  to  apply  the  same  indices 
or  radical  sign,  to  complete  powers,  whose  roots  are  to  be  extract- 
ed. The  student  will  observe,  therefore,  that  quantities  expressed 
in  the  form  of  surds  are  not  necessarily  surd  quantities.  One  num- 
ber also  may  be  a  complete  power  of  one  kind,  but  not  of  another. 

Thus 4^  is  2,  but  4^  is  a  surd;  and  64*  is  8,  and  64^  is  4,  but  64^ 

X  *  5 

and  64'  or  V64  and  V64  are  surds. 

II.  As  few  numbers  are  complete  powers,  surds  must  very  often 
occur  in  arithmetical  operations.  If  the  root  of  a  whole  number  is 
not  a  whole  number,  neither  is  it  a  whole  number  and  a  decimal,  which 
can  be  assigned.  For  supposing  the  entire  root  to  be  obtained, 
when  it  was  raised  to  the  power,  it  would  produce  a  whole  number 
and  a  decimal ;  while  the  supposition  requires  that  only  a  whole 
number  should  be  produced.  Thus^  supposing  the  square  root  of 
2|  or  V2y  to  be  exactly  1*41,  or  1414213,  this  root  raised  to  the 
squaie  should  produce  2 ;  but  it  is  obvious  that  the  square  would 
be  a  whole  number  and  a  decimal,  and  not  the  number  2. 

It  is  equally  evident,  that  the  root  of  a  vulgar  fraction  cannot 
be  assigned,  unless  both  parts  of  the  fraction  when  reduced  to  its 
lowest  terms,  are  complete  powers  of  the  roots  required.  Thus 
Vt(.=VJ=J  ;  but  VJ=vi  is  a  surd,  and  the  entire  value  of  the 
square  root  of  the  fraction  cannot  be  obtained. 


906 
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III.  Though  the  value  of  a  surd  cannot  be  assigned,  its  power 

is  assignable.     From  the  definition  of  a  root,  it  is  evident  that  2' 
or  V2  is  such   a   number  as  multiplied   by  itself,  the  product   or 

square  will  be  2.     Thus  V2xV2  or  2^X2^=2.     And  3^x3^X3^=3, 
and  thus  for  other  surds. 

IV.  Arithmetical  calculations  are  often  simplified  by  certain  ope-  • 
rations  on  surds^  or  quantities  in   the  form  of  surds.      Rules  for 
several  operations  follow. 

1.  Any  number  may  be  reduced  to  the  form  of  a  surd,  by  rais- 
ing it  to  the  power  denoted  by  the  index  of  the  surd,  and  then 
placing  the  power  under  the  radical  sign.     Thus  to  reduce  2  to 

the  form  of  the  square  root;  because  2x2=2' =4,  2=v2'=V4. 

s 
Reduce  2  to  the  form  of  the  fifth  root.  Ans.  V32. 


8 


Reduce  5  to  the  form  of  the  third  root.  Ans. VI 25. 

Reduce  7  to  the  form  of  the  fourth  root.  Ans. 

2.  Surds  are  reduced  to  their  most  simple  terms,  by  resolving  the 
quantity  under  the  radical  sign  into  two  factors,  one  of  which  shall 
be  a  complete  power  of  the  given  root ;  and  then  placing  the  root  of 
this  power  before  the  other  factor  under  the  radical  siga     Thus 

V27=v9x3=V9xV3=3xV3  or  3V3.     Also, v;32= V 1 6x2= V 1 6x V2 

=2V2. 

Reduce  VI 25  to  its  most  simple  terms.  Ans.  5V5. 

S  3 

Reduce  V3584  to  its  most  simple  terms.  Ans.  8V7. 

4 

Reduce  Vjlfy  to  its  simplest  terms.  Ans.  f V?. 

3  f 

Reduce  V481,  V351,  and  V896  to  their  most  simple  terms. 

Reduce  5V20  to  iu  simplest  terms.  Ans.  10V5. 

Hence,  it  is  obvious,  that  if  a  factor  be  multiplied  into  a  surd, 
the  whole  may  be  reduced  to  the  form  of  a  surd,  by  raising  the 
factor  to  the  power  denoted  by  the  surd,  multiplying  the  power  in- 
to the  surd,  and  placing  the  product  under  the  radical  sign.     Thus 

. 8  8  3      •     3 S 

3V3=V3'xV3=V9x3=V27  ;  and  8v7=V8'xV7=V5l2x7=V3584. 

3.  Surds  of  the  same  radical  sign  may  be  added  together,  when 
the  quantities  under  the  radical  sign  are  the  same,  by  prefixing  the 
sum  of  the  rational  parts  to  the  surd  quantity.     Thus  lV2-hlV2, 

3  3  S 

or  V24-V2=2v'2,  or  twice  V2 ;  and  3V5-f  4V5=7V5. 

If  the  surds  are  not  already  in  their  most  simple  terms,  they  may 
often  be  added  after  the  reduction  is  made.     Thus  V20-|-V80= 

2V54-4 V5=6V5 ;  and,  Vi62+Vl 350=3 V2+5V2=8V2. 

3  3  8 

What  is  the  sum  of  V56  and  V3584?  Ans.  10v7. 

4.  Surds  of  the  same  radical  sign  may  be  subtracted,  if  the  surd 
part  be  the  same,  by  placing  the  difference  of  the  rational  parts 
before  the  surd.     If  the  quantities  are  not  already  in  their  simplest 
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s  s 

terms,  they  should  be  reduced  to  this  foriiL     Thus  V  4 — V  4=0 ; 

and  3V3— 2V3^1V3  or  VS.    Also  7V5— 4V5=3V5. 

4  4  -         4 

What  is  the  difference  between  VI 350  and  yi62?    Ans.  2V2. 

Note  1.  Surds,  apparently  incapable  of  addition  or  subtraction 
except  by  their  signs,  may  sometimes  be  reduced  to  a  common 
tuxd,  by  the  following  process,  and  their  sum  and  difference  readi- 
ly found.  Thus  let  the  surds  be  V§  and  Vj.  As  V|=VIX}= 
V^2Vi,  and  as  Vi=VA=JVi,  then  VJ+Vi=2VH-2V^=4V 
|=JVA=JxiV6=f3  V6,  their  sum :  And  2Vi— ^Vi=i  Vi=i^V6, 
Aeir  i^ifference. 

What  is  the  sum  and  difference  of  V}  and  fVf  1 

Ans. .  Their  sum  is  i*V6.     Their  diff  is  Av6. 

What  is  the  sum  of  ~f^V\5  and  Vj^  ?  Ans.  Vf. 

What  is  the  difference  of  Vj  and  V,^  ?  Ana  iV15. 

Note  2.  If  the  same  quantity  is  under  different  radical  signs,  or 
if  the  same  radical  sign  has  difierent  quantities  under  it  when  the 
surds  are  in  their  simplest  terms,  the  surds  can  be  added  or  sub- 
tracted only  by  the  signs  of  addition  or  subtraction.    Thus  it  is 

3 

evident,  that  V2+V2,  is  neither  twice  the  square  root  of  2  nor 

t 
twice  the  cube  root  of  2 ;  and  that  3V3 — 2V3,  is  neither  the  square 

root  of  3  nor  the  cube  root  of  3.     It  is  equally  obvious,  that  2V3+ 

2V2,  is  neither  four  times  the  square  of  3  nor  of  2 ;  and  that  4v^2 

— 2V3,  is  neither  twice  the  square  of  2  nor  of  3. 

5.  Surds  of  the  same  Radical  sign  are  multiplied  like  other  num. 

bers,  but  the  product  must  be  placed  under  the  same  radical  siga 

Th*    V27xV64=V27x64=V1728=12,   for  V27=3,    and   V64=4, 

and  V27XV64=3X4=12.     And  V2xV3=V2x3  =  V6.     Also  3V3x 

4V5«=12V15  or  V27XV80,  and  v^7x V80=V27x80=  1 2 V 1 5= V 
2160. 

Somietimes  th<e  product  of  the  surds  becomes  a  complete  po>^er 
of  that  root,  and  the  root  should  then  be  extracted,  as  in  the  first  of 
the  preceding  examples.  Also  in  this  example ;  V2xV200=V400 
=20. 

It  is  evident  from  the  first  example  in  this  section,  that,  when 
<}uantities  are  under  the  same  radical  sign,  the  root  of  the  prodiut 
of  quantities  is  equal  io  the  product  of  their  roots. 

If  a  surd  be  raised  to  a  power  denoted  by  the  index  of  the  root, 

the  power  ivill  be  rational.  Thus,  V3XV3,  or  3*x3*=3.  In 
this  example  2  is  the  index  of  the  root,  and  the  surd  is  raised  to 

3  3  3 

the  second  power  or  square.    Also  V4xV4xV4=4.     If  fractional 

indices  be  used,  in  order  to  multiply  surds  of  the  same  root,  you 

1     1      1     A 
have  only  to  add  the  indices.     Thus  4'x4'x4*=4'=4»  of  4,  uni- 
ty being  the  implied  index  of  4,  or  of  the  first  power  of  any  num- 
bor.    In  all  cases  when  the  sum  of  th€  numerators  contains  the  cot^ 

18* 
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man  denominator  a  certain  number  of  times  exactly^  thh  prodnct  wiil 

2+2-1-2 
he  rational      Thus  35x35x3^=3 — i — =3>=3*=9,   and  7*x7» 

5+5        JUL 

As  6*  may  be  expressed  according  to  the  notation  of  powers, 

thus,  5^  and  5'  by  5^  hence  5'''x5^=5"nr=5  ^=5^  Therefore, 
to  muhiply  different  powers  of  the  same  root,  you  have  only  to  add 
the  indices  of  the  given  root,  and  place  the  sum  for  the  index  of 
the  power  which  is  produced.  Thus  3^x3'^=3*,  or  the  square  of 
a  number  multiplied   by  itself  produces  the  fourth  power;    the 

cube  by  the  cube,  the  sixth  power,  and  so  on.     Thus  also  2*x2^= 

2*+*=2^=2^=2^ 

6.  Sunls  of  the  same  radical  sign  are  divided  like  whole  num- 
bers, but  the  quotient  must  be  placed  under  the  same  radical  sign. 

Thus  V  1728-1-  V  64=  V  1728-i-64=  V  27  =  3 ;    and    V  6-i-  V  3*= 

V  6h-3=V2.  Sometimes  the  quotient  becomes  a  complete  power, 
as  in  the  fiVst  example,  in  which  case  the  root  should  be  extracted. 

So  also  in  the  following ;   V  400-i-V  100=  V  400+100=  V  4=2. 

As  V  1728=12,  and  V  64=4,  then  V  1728-i-V64=12-i-4=3=  V 
27.  Hence,  the  qvotient  of  the  roots  of  quantities  is  the  same  as  the 
root  of  their  quotient^  if  the  quantities  are  under  the  same  radical 
sign. 

Divide  V  108  by  V  6.  Now  V  108+V6=  vT08+6=  V  18«= 
V9X2=3  V  2. 

Divide  9  V  100  by  3  V  2.     Now  9  V  100=  V  8100,  and  3  V  2= 

V  18,  and  V  8100-e-V18=V  8100+18=  V  450=15  V  2.    Or  9  V  100 

+3v  2=  9+3  X  V  100+  V  2  =  9+3  X  V  100^  =  9+3  X  V  50  =  3 
V50=3X5V2=15V2. 

Divide  J  V  Vs^  by  i  V  J.   Now  l+i=§  ;  and  V  fA-V  1=  V  -ft^ 

=4V^  =f  V  2 ;  and  I X  J V2=f  V2. 

4  4 

Divide  V  48  by  V-^- ;  5V60  by  3Vi5;  and  }VJ  by  JV|." 
If  the  quantities  imder  the  radical  sign  be  the  same,  the  quotient 
will  be  found  by  dividing  the  rational  parts  only.     Thus  V2+V2 

3  s 

=V1=1,  or  V2  is  contained  in  V2  once.  Also  JV3+JV3=2,  and 
2V5+5V5=f. 

To  divide  one  power  by  another  of  the  same  root,  place  the  dif- 
ference of  the  indices  for  the  index  of  the  given  root.  This  is  merely 
reversing  a  process  given  in  the  preceding  section.  The  reason 
of  the  process  may  also  be  seen  in  the  following  manner.    Thus 

2«+2»=— =-^=2«=2*-«.     Also»  2«+2*=2*+2*    by  reduc- 
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4 

iiig^  the  indices  to  a  common  denominator;  and  2*-i-2^« «= 

If  the  index  of  the  divisor  exceed  that  of  the  dividend,  the  index 
•f  the  quotient  will  be  their  difference  with  the  sign  of  subtraction 

before    it.      Thus,    5«+5»=5«--»==5-'.      Now,    as    5«h-5»=37«= 

^    5-'=T7-      Hence  a  power  whose  index  has  the  sign 

of  subtraction  before  it,  is  the  same  power  of  the  reciprocal  of  that 
quantity.  Hence,  there  is  an  obvious  method  of  transferring  pow- 
ers from  the  numerator  to  the  denominator  of  a  fraction.     Thus, 

1  ^^       I  2 

-r^=2-',  and  -  ^-=r-::T  and  -—-=2x3*.  There  is  also  an  obvious 
2«         '  4     4X3«         3-» 

method  of  finding  the  value  of  a  quantity  whose  index  has  the  sign 
of  subtraction  before  it.     Thus  2-'=     ~- -,  and  Tr*=sTr'=  16^ 

•r,  -25- 


i-«=-U-J-=16.    And2-i     '     4=-^ 


•25"""  0625"  '"2J~V2     2 

7.  To  raise  surds  to  any  power,  multiply  the  index  of  the  surd 

by  the  index  of  the  required  power.     Thus  2*  raised  to  the  square 
is  2* +J= 21=2*^^=2;  and    the    cube   of   3*=3*"^*"''*=3*^^ 

If  there  be  rational  parts  with  the  surd,  they  must  be  raised  ts 
the  given  power,  and  prefixed  to  the  required  power  of  the  surd. 

Thus,  3V3,  or  3x3*  raised  to  the  square,  is  3*x3*''"*=3'x3* 

=:3«X3*^^=9V3»,  or  9V9.      And  the  cube  of   2*=2*+*"^« 

22x3=2'=V2«=V8=r2V2,   when    reduced  to  its   simplest  terms. 

Also,  the  fourth  power  of  JV2  is  -j-jTX2*=Vi'- 

s 
Required  the  fifth  power  of  jVf . 

8.  To  extract  any  root  of  a  surd  quantity,  divide  the  index  of 
the  quantity  by  the  index  of  the  required  root     Thus^  the  square 

foot  of  2'  is  2'"*"  ==2*  or  V2>  and  the  cube  root  of  3*  is  3*'*' 
t 

^Sxi^i  or  V3. 

If  there  be  rational  parts  with  the  surd,  their  root  must  be  pre- 
fixed to  the  required  root  of  the  irrational  part    Thus,  the  square 

-     •  14'' 

loot  of  9V9,  or  9x9»=9*V3^=3V3.    The  process  must  evidently 

be  the  revene  of  that  in  the  preceding  section,  and  the  reason  of  it 

]Sobviou& 


91ft  SURDB. 

What  is  the  cube  rool  of /f  v8  ?  Ans.  f. 

JL 

What  is  the  square  root  of  10^  ?  Ans.  10*  or  lOOVlO. 

Examples. 

1.  Multiply  6^  by  6^  and  the  product  is  6^ «,   or  V6*. 

2.  Divide  6*  by   6*,  and  the  quotient  is  6*  •  or    V6. 

3.  Add  v32  and  V108,  and  multiply  the  same  by  Viff. 

Ans.  16'  or  2V2. 

IS.  3 

4.  Add  V32  and  V108,  and  divide  the  sum  by  V  -yfj.  Ans.  5*. 

5.  Find  the  shortest  method  of  dividing  3  by  VS;  to  any  given 
«lace  of  decimals. 

^        3  3XV2      3V2     V18     i:242640&c.       ■ 

V2      V2XV2       2  2  2 

8  8 

6.  Find  the  sum  of  V|  and  V-jVi  and  also  their  difference. 
Ans.  Their  sum  is  iV54,  or  JV2.      Their  diff.  is  lv2,   or  V|. 

8  8 

7.  What  is  the  sum  and  difference  of  V]  and  V-,\. 

Ans.  Their  sum  is  iVv^lS.    Their  diff  -iVVl8. 

8.  There  are  four  spheres  each  4  inches  in  diameter,  lying  m 

as  to  touch  each  other  in  the  form  of  a  square,  and  on  the  middle 

of  this  square  is  put  a  fifth  ball  of  the  same  diameter ;  what  is 

the  perpendicular  distance  between  the  two  horizontal  planes 

which  pass  through  the  centres  of  the, balls? 

4      4V2 
Ans.  ^==--V==^v^=V8=2^8284+  inches. 
V2       2  ^ 

Note.  It  may  be  seen  from  this  example  that  the  diameter  of  the 

ball  divided  by  V2,  will  give  the  distance  between  the  planes^ 

whatever  be  the  diameter  of  the  ball,  or,  which  is  the  same,  half 

the  diameter  of  the  ball  multiplied  by  the  square  root  of  2. 

9.  There  are  two  balls,  each  four  inches  in  diameter,  which 
touch  each  other,  and  another,  of  the  same  diameter  is  so  placed 
between  them  that  their  centres  are  in  the  same  vertical  plane ; 
what  is  the  distance  between  the  horizsontal  planes  which  pass 
through  their  centres?  ^ - 

V4'*X3 
Ans.     — ^=fv^«^v^  inches 


N9te.  It  is  evident  from  this  example,  that  in  all  similar 
half  the  diameter  of  the  ball  multiplied  by  the  square  root  of  3, 
gives  the  distance  between  the  planes. 

10.  There  is  a  quantity  to  whose  square  f  is  to  be  added;  of 
the  sum  the  square  root  is  to  be  taken  and  raised  to  the  cube ;  to 
this  power  f  are  to  be  added,  and  the  sum  will  be  f  V15 ;  what  is 
tb»l  quantity  i  Aiis.  V^. 
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OF  PROPORTION  IN  GENERAL. 

Numbers  are  compared  together  to  discover  the  relations  they 
have  to  each  other. 

There  must  be  two  numbers  to  form  a  comparison :  the  number, 
which  is  compared,  being  written  first,  is  called  the  antecedent ;  and 
that,  to  which  it  is  compared  the  consequent. 

Numbers  are  compared  with  each  other  two  different  ways :  The 
one  comparison  considers  the  difference  of  the  two  numbers,  and  is 
called  arithmetical  relation,  the  difference  being  sometimes  named 
the  arithmetical  ratio ;  and  the  other  considers  their  quotient,  which 
is  termed  geometrical  relation,  and  the  quotient,  the  geometrical 
ratio.     Thus,  of  the   numbers  12  and  4,  the  difference  or  arith- 

12 

metical  ratio  is  12 — 4=8;  and  the  geometrical  ratio  is  — -  =3,    and 

4 

of  2  to  3  is  ]. 

If  two,  or  more,  couplets  of  numbers  have  equal  ratios  or  diffe- 
rences, the  equality  is  termed  proportion ;  and  their  terms,  similarly 
posited,  that  is,  either  all  the  greater,  or  all  the  less  taken  as  ante- 
cedents, and  the  rest  as  consequents,  are  called  proportionals.  So 
the  two  couplets  2,  4,  and  6,  8,  taken  thus,  2,  4,  6,  8,  or  thus,  4,  2, 
8,  6,  are  arithmetical  proportionals ;  and  the  two  couplets,  2,  4,  and 
8,  16,  taken  thus  2,  4,  8,  16,  or  thus,  4,  2,  16,  8,  are  geometrical  pro- 
portionals.* 

*  To  denote  numben  as  being  geometrically  proportional,  the  couplets  are  sepa- 
rated  by  a  double  colon,  and  a  colon  is  written  between  the  terms  of  each  couplet ; 
we  may,  also,  denote  arithmetical  proportionals  by  separating  the  couplets  by  a 
double  colon,  and  writing  a  colon  turned  horizontallv  oetween  the  terms" of  each 
couplet.  So  the  above  arithmeticals  may  be  written  tnus,  2  "4  ::  6  -  8,  and  4"2  :: 
8  "  6  ;  where  the  first  antecedent  is  less  or  greater  than  its  consequent  by  just  S9 
much  as  the  second  antecedent  is  less  or  greater  than  its  consequent :  And  the  ge- 
•metricals  thus,  2:4  ::  8 :  16,  and  4  :  2  *.:  16 : 8 ;  where  the  first  antecedent  is  con- 
tained in,  or  contains  its  consequent,  just  so  often,  as  the  second  is  contained  in,  or 
contains  its  consequent 

Four  number  arc  said  to  be  reciprocally  or  inversely  proportional,  when  the  fourth 
is  less  than  t^e  second,  by  as  many  times,  as  the  tnxrd  is  greater  than  the  first, 
or  when  the  first  is  to  the  third,  as  the  fourth  to  the  second,  and  vice  versa.  Thus  2 
9, 6  and  3,  are  reciprocal  proportionals 

Note.  It  is  common  to  read  the  geometricals  2 :  4  ::  8 :  16,  thus,  2  is  to  4  as  8  to 
16,or,  A82to48ois8tal6. 

Harmonical  proportion  is  that,  which  is  between  those  numbers  which  assign 
the  lengths  of  musical  intervals,  or  the  lengths  of  strings  sounding  musical  notes : 
and  of  uree  numbers  it  is,  when  tkejlrst  is  to  the  third  aa  the  diferenee  between  the 
first  and  second  is  to  the  difierence  between  the  second  and  third,  as  the  numbers  3, 
4, 6.  Thus,  if  the  lengths  of  strings  be  as  these  numbers,  they  will  sound  an  octave 
3  to  6,  a  fifth  2  to  3,  and  a  fourth  3  to  4. 

Again,  between  4  numbers,  when  the  first  is  to  the  fourth  aa  the  difference  he- 
tween  the  first  and  second  is  to  the  difference  between  the  third  and  fourth  ^  as  in 
the  numbers  5,  6,  8,  10,  for  strings  of  such  lengths  will  sound  an  octave  5  to  10;  a 
sixth  greater,  6  to  10  j  a  third  greater  8  to  10 ;  a  third  less  5  to  6 ;  a  sixth  less  5  to  8 ; 
and  a  fourth  6  to  8. 

Let  10.  12,  and  15,  be  three  numbers  in  hannonical  proportion,  then  by  the 
preceding  definition,  10 :  15  ::  12—10 :  15—12,  and  by  Theoxem  L  of  Geometri- 
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Proportion  is  distinguished  into  continued  and  diioontinued.  If, 
of  several  couplets  of  proportionals,  written  down  in  a  series,  the 
difference  or  ratio  of  each  consequent,  and  the  antecedent  of  the 
next  following  couplet,  be  the  same  as  the  common  difference  or 
ratio  of  the  couplets,  the  proportion  is  said  to  be  continued,  and 
the  numbers  themselves,  a  series  of  continued  arithmetical  or  ge- 


oal  Proportbn,  10X1&-13=15X12-10,  or  10X15— 10X12= 15X1^-15X10, 
whence  if  -any  two  of  the  thiee  temu  be  given,  the  other  may  be  found  in  the  fol- 
lowing manner. 

Case  1.  Given  the  let  and  3d  terms  to  find  the  3<). 

As    10X15—10X12=15X12—15X10,    then    10x15— 15X12+15X10=10X 

_^,_  10Vl2 

12,  or  2X10X15-12X15=10X12,  or,  2X10-12X15=10X12,  and  ^^^X^O^IZ, 

that  is,  15,  the  third  i»  equal  to  the  product  qf  theJlrH  and  aecond  term*,  divided  by 
the  d^erence  ofttHee  thejlrst  term  and  the  second  term. 

2.  Given  the  Ist  and  3u  to  find  the  second  tcnn. 

From  the  same  equivalent  expression,  we  get  2X10X15=15X12+10X12= 

3X10X15 

15-J-10X12,  and  -[qT  15-1  =12,  that  is,  the  second  term  ie  equal  to  twice  the 

product  of  the  Jlrat  and  third  terma,  divided  by  the  eum  qf  the  Jlret  and  eeeond 
terms. 

3.  Given  the  second  and  third  to  find  the  first  term. 

From  the  same  expression,  we  get  2X10X15—10X12=15X12,  or  2x15—12 

15X12 
XlO=15Xl2,  and  10  =g    .^    ,  thatis,  the  first  term  is  equal  to  the  product 

qf  the  second  and  third  terms^  divided  by  the  different  qf  twice  the  third  term 
and  the  second  term. 

Ex.  Find  from  third  term,  or  monoehordj  50,  and  the  first  term,  or  octave^  25, 
tho  second  term. 

2x25X50    2500 
By  Cue  2,  -g^T. ^  =-^=33-33,  the  second  term,  and  is  the  length  of  thai 

chord,  which  is  called  k fifth. 
If  there  be  four  hanuonical  proportionals,  as,  5,  6,  8  and  10;  then,  according  tc 

the  definition,  5  :  10  ::  6—5  :  10—8,  and  as  before,  5X10—8=10X6^-5,  or  5X 
10— 5X8^=10X6 — 10X5.  From  this  expression,  we  may  find  any  one  of  (bur 
harmonical  proportionals  from  the  other  three.    Thus,  the  first  three  behig  giv«D 

to  find  the  fourth  j  2X10X5—10X6=5X8,  and  10=^^^,  that  is,  the /ourlfc 

'  SsX^— o 

term  is  equal  to  the  product  qf  the  first  and  third  divided  by  the  difference  qf  hci» 
the  first  term  and  the  ^cond  term. 

In  the  some  manner,  it  may  be  shown,  that  the  third  term  of  four  harmonical 
profjortionals  is  equal  to  the  difference  of  twice  the  product  of  the  first  and  fourth 
terms  and  the  product  qf  the  second  and  fourth  terms,  divided  6y  the  first  term. 

U  the  terms  be  5,  6,  8,  and  10,  then  q^^X5X  10-6x10 

5 
Also,  The  second  term  is  equal  to  tht  difference  qf  twice  the  fourth  and  ll# 
third  term,  multiplied  by  the  quotient  qf  the  first  divided  by  the  fourth  term.    U 


5 

the  terms  be  as  before,  6=2X10— SXtt:* 

Also,  The  first  term  is  equal  to  the  product  qf  the  eeeond  and  fourth  terms, 
divided  by  the  difBrtnee  qf  twice  the  fawrtk  emd  lAt  third  term.    Thus  fis 
6Xi0 

3xia-tf 
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ometrical  proportionals.  Sa»  2;  4,  6,  8^  form  an  arithmetif  nl  pro- 
gression ;  for  4 — 2=:5 — 4=8—^=2;  and  2,  4,  8,  16,  a  geometrical 
progression ;  for  J=^^Y-=2. 

But,  if  the  di^erence  or  ratio  of  the  consequent  of  one  couplet, 
and  the  antecedent  of  the  next  couplet  be  not  the  sanie  as  the  com- 
mon difference  or  ratio  of  the  couplets,  the  proportion  is  snid  to 
be  discontinued.  So  4,  2,  8,  6,  are  in  discontinued  ariihinetical 
proportion ;  for  4 — 2=8 — 6=2=common  difference  of  the  coup leta^ 
8 — 2=6=difference  of  the  consequent  of  one  couplet  and  the 
antecedent  of  the  next:    also,   4,  2,  16,  8,   are  in  (^continued 

geometrical  proportion ;  for-= — =2=common  ratio  of  the  couplets, 
and  ~=8=ratio  of  the  consequent  of  one  couplet  and  the  antece- 

At 

dent  of  the  next. 


ARITHMETICAL  PROPORTION. 

Thborem  I. 

If  any  four  quantities  2,  4,  6,  8  be  in  arithmetical  proportion,* 
e  sum  of  the  two  means  is  equal  to  the  sum  of  the  two  ex- 
;mes.t 


the  sum 
tremes.t 

And  if  any  three  qtiantities,  2,  4,  6,  be  in  arithmetical  propor- 
tion, the  double  of  the  mean  is  equal  to  the  sum  of  the  extremes. 

Theorem   II. 

In  any  continued  Arithmctk^al  Proportion  (1,  3,  5,  7,  9,  11)  the 
sum  of  the  two  extremes,  and  that  of  every  other  two  term^ 
equally  distant  from  them,  are  equal.     Thus,  1+11=3+9=5+74 

When  the  number  of  terms  is  odd,  as  in  the  proportion  3.  8.  13. 
18.  23,  then,  the  sum  of  the  two  extremes  being  double  to  the 
mean  or  middle  term,  the  sum  of  any  other  two  terms,  equally 
remote  from  the  extremes,  must  likewise  be  double  to  the  mean. 

^  Although  !n  the  oompaiison  of  auanHtiet  aocoiding  to  their  difTexeneea,  the 
term  proportion  is  lued :  yet  the  wora  progresHon,  is  freqneutly  saUititut^  m  iU 
XDOin,  and  is  inderd  more  propr :  the  for!  tier  form  being,  in  the  common  acceptation 
of  it,  eyuonymoiM   with  ratio,  which  is  only  need  in  the  other  kind  of  compari- 


t  For  nnce  4—2=8—6,  therefon*  4+6=2+8. 

t  Sintt,  by  the  nature  of  nrogfB^onak,  t tie  aeoond  term  exceeds  the  finjt  hj 
]\K  SO  much  as  its  corresponding  term,  the  last  but  one,  wants  of  the  last,  it  is 
'  evident  that  when  these  correc^uondiTi^  terms  are  added,  the  ezceas  of  the  one 
will  mnke  ptpod  the  defect  of  the  other,  and  so  their  sum  be  exactly  the  same 
with  that  of  t^ie  two  extremes,  and  in  the  ^aiue  manner  it  will  appear  that  the 
mun  of  any  two  other  conesponding  teims  mint  be  equal  to  that  of  the  two 


/ 
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Theorbm  III. 

In  any  continued  Arithmetical  r'roj)ortion,  as  4,  4+2,  4+4, 
4+6,  4+8,  &c.  the  last  or  gretiiest  term  is  pqual  to  the  sura  of  the 
first  or  legist  term  and  the  common  diti'erence  of  the  terms,  multi- 
plied by  the  number  of  the  terms  less  one.* 

Theobbm  IV. 

The  sum  of  any  rank,  or  series  of  quantities  in  continued  Arith- 
metical Proportion  (1.  3.  5.  7.  9.  11)  is  equal  to  the  sum  of  the 
two  extremes  multiplied  into  half  the  number  of  terms.! 


ARITHMETICAL  PROGRESSION. 

Any  rank  of  numbers,  more  than  two,  increasing  by  a  common 
excess,  or  decreasing  by  a  common  difference,  is  said  to  be  in  Arith- 
metical Progression. 

If  the  succeeding  terms  of  a  progression  exceed  each  other,  it  is 
called  an  ascending  series  oir  progression ;  if  the  contrary,  a  de- 
scending series. 

g       \  0.  2.  4.  6.  8?  10,  &c.  is  an  ascending  arithmetical  series. 
(  1.  2.  4.  8.  16.  32,  &c.  is  an  ascending  geometrical  series. 

And  \  ^^'     ^'  ^'  ^'  ^'  ^'  ^^'  ^  ^  descending  arithmetical  seriesL 
(  32.  16.  8.  4.  2.  1,  &c.  is  a  descending  geometrical  series. 

*  For  once  each  tArm,  after  the  first,  exceeds  that  preceding  it  b^  the  oonunon 
difference,  it  is  plain  that  the  last  must  exceed  the  first  by  so  many  times  the  com- 
mon difference  as  there  are  terms  after  the  first ;  and  (herefore  must  be  equal  to  tbt 
fint,  and  the  common  diflerence  repeated  that  nuii>i>eT  of  times. 

t  For,  because  (by  the  second  Theorem}  Uie  unm  of  the  two  extremes,  and  that 
bf  every  other  two  terms,  equally  remote  nt>m  them  are  equal,  the  whole  series, 
eonsisting  of  half  so  many  such  equaJ  sumf  as  there  are  terms,  will  therefbrs 
be  equal  to  the  sum  of  the  two  extreme^  repeated  half  as  many  times  as  theze 
are  terms. 

The  same  thing  also  holds,  when  th«  number  of  terms  is  odd,  as  in  the  series 
4,  8,  12,  16,  W;  for  then,  tne  meai^  or  middle  term,  being  equal  to  half  the  sum 
of  any  two  terms,  equally  distant  froni  it  on  contrary  sides,  it  is  obvious  that  ths 
value  of  the  whole  series  is  the  same  as  if  every  term  thereof  were  equal  to  the 
mean,  and  therefore  is  equal  to  the  mean  (or  half  the  sum  of  the  two  extremes) 
multiplied  by  the  whole  number  of  terms ;  or  to  the  sum  of  the  extremes  multiplied 
by  haJf  the  number  of  tenn^. 

The  sum  of  any  numt<r  of  terms  of  the  arithmetical  seiks  of  odd  niimben 
I,  3,  5,  7,  9,  &c.  u  equal  to  the  Mjuare  of  that  number. 
For,  04-1  or  the  sum  of  1  ti^rm  =  1  *  or    1 
1-  -3  or  the  sum  of  3  terms  =  2'-  or   4 
4-  -6  or  the  sum  of  3  terms  =  3  -  or    9 
9-  -7  OT  the  sum  of  4  terms  =  4^  or  16 
16-  -9  or  the  sum  of  5  tem^s  =  5 '  or  96,  Ac. 
By  continumg  the  addition,  the  rule  would  be  true  for  any  number  of  terms. 

EX^MPLB. 

^  The  first  term,  the  ratio,  and  number  of  terms  given,'  to  find  the  sum  of  the  ae- 
|ies. 

A  gentleman  travelled  29  days,  the  first  day  he  went  hut  1  mile,  nnd  incL 
miy  day's  travei  3  milM,  How  &r  did  he  tnveU    89X29=841  miles,  Asm. 
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The  numbers  which  form  the  secies,  are  called  the  ierfus  of  the 
progressioa 

Noitk  The  first  and  last  terms  of  a  progression  are  c^led  the 
extremes,  and  the  other  terms  the  means. 

Any  three  6f  the  five  following  things  being  given,  the  other  two 
may  be  easily  founds 

1.  The  first  term. 

2.  The  last  term. 

3.  The  wttw^cr  of  terms, 

4.  The  common  difference. 

5.  The  sum  of  all  the  terms. 

Problem  I. 
Tke  first  term^  the  last  term^  and  the  number  of  terms  being  given, 

to  find  the  common  difference. 

Rule.* 

Divide  the  difference  of  the  extremes  by  the  number  of  terms 
less  1,  and  the  quotient  will  be  the  common  difference  sought. 

Examples. 

1st  The  extremes  are  3  and  39,  and  the  number  of  terms  is  19 : 
What  is  the  common  differ^ce  ? 

39  ) 
g  >  Extremes. 

Divide  by  the  number  oi  terms  leas  1=19—1=18)36(2  Ans. 

36 
39—3  — 

Or, =2. 

19—1. 
2d.  A  man  had  10  sons,  whose  several  ages  differed  alike:  the 
youngest  was  3  years  old,  and  the  eldest  48 :  What  was  the  com- 
mon difference  of  their  ages  1  Ans.  6. 

3d.  A  man  is  to  travel  from  Boston  to  a  certain  place  in  9  days, 
and  to  go  but  5  miles  the  first  day,  increasing  every  day  by  an  equal 
ex<!eBS,  so  that  the  last  da/ s  journey  may  be  37  miles :  Required  the 
daily  increase  ?  Ans.  4. 

Problem  IL 

The  first  term^  the  lasfterm,  and  the  number  of  terms  being  given^  to 

find  the  sum  of  aU  the  terms, 

RuLE-t  Multiply  the  sum  of  the  extremes  by  the  number  of 
terms,  and  half  the  product  will  be  the  answer. 

*  The  difference  of  th«  first  and  last  teims  evidently  shows  the  increase  of  the 
fiist  term  by  ail  the  sab^equent  additions,  till  it  becomes  equal  to  the  last ;  and  as 
the  number  of  those  additions  was  one  less  than  the  number  of  terms,  jind  the  in- 
erease,  by  every  addition,  equal,  it  is  plain  that  the  total  increase,  divided  by  the 
noraber  of  additions,  must  ^ve  the  difference  of  eveiy  one  separately ;  whence  the 
rule  is  manifest. 

t  Suppose  another  series  of  the  same  kind  with  the  given  one  be  placed  under  it 
in  an  inverse  order;  then  will  the  sum  of  any  two  conespondiDg  tennsbe  the  "^"^ 

19 
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>  Extremes. 


Examples. 

1st.  The  extremes  of  an  arithmetical  series  are  3  and  39,  and 
the  number  of  terms  19  :  Required  the  sum  of  the  series  1 

39  ' 

Sum=42 
Number  of  terms=x  19 

378 
42 

2)798 


39+3x19  

Or, =399  399  Ans. 

2 

2d.  It  is  required  to  find  how  many  strokes  the  hammer  of  a 
clock  would  strike  in  a  week,  or  168  hours,  provided  it  increased 
1  at  each  hour?  Ans.  14196. 

3d.  Suppose  a  number  of  stones  were  laid  a  yard  distant  from 
each  other  for  the  space  of  a  mile,  and  the  first  a  yard  from  a  bas- 
ket: What  length  of  ground  will  that  man  travel  over,  who  gath* 
ers  them  up  singly,  returning  with  them  one  by  one  to  the  basket  % 

Ans.  1761  miles. 

N.  B.  In  this  question,  there  bein^  1760  yards  in  a  mile,  and  the 
man  returning  with  each  stone  to  the  basket,  his  travel  will  be 
doubled ;  therefore  the  first  term  will  be  2,  and  the  last  1760x2, 
and  thfi  number  of  terms  1760. 

4th.  A  man  bought  25  yards  of  linen  ill  Arithmetical  Progres- 
sion ;  for  the  4th  yard  he  gave  12  cents,  and  for  the  last  yard  75 
cents :  What  did  the  whole  amount  to,  and  what  did  it  average 
per  yard  ? 
75—12 

►=3  the  common  difierence  by  which  the  first  term  is  found 

22—  1  [to  be  3. 

75+3x25 

Then =$9  75c.  and  the  average  price  is  39cts.  per  yard. 

2 
5th.  Required  the  sum  of  the  first  1000  numbers  in  their  natural 
order?  Ans.  500500. 


M  that  of  the  first  and  last ;  consequently,  any  one  of  those  sums,  multiplied  by  the 
Qtu^ber  of  tenns,  must  give  the  whole  sum  of  the  two  series. 

Let    1,  3,  3,  4,  5,  6,  7,  8,  lie  the  givpn  series.  • 

And  8,  7,  6,  5,  4,  3,  2,  1,  the  same  inverted. 
Then,  9+9+9+9+9+9+^+9=9x8=72,  and 

72 
l+*i+3+4+5+6+'H-8=— =36 

2 
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■ 

Problem  III. 

Given  the  extremes  and  the  common  difference^  to  find  the  number  of 

terms* 

Rule.*  Divide  the  difference  of  the  extremes  by  the  commoa 
diflference,  and  the  quotient  increased  by  1  will  be  the  number  ef 
terms  required. 

Examples. 

1st.  The  extremes  are  3  and  39,  and  the  common  difference  2 : 
What  is  the  number  of  terms? 

39  } 

2  >  Extremes, 

Common  difference=2)36 

Q,uotient=18 

Add  1 

39--^  — 

Or, h  1=19  19  Ana. 

2 
2d.  A  man  going  a  journey,  travelled  the  first  day  7  miles,  the 
last  day  51  miles,  and  each  day  increased  his  journey  by  4  miles : 
How  many  days  did  he  travel  and  how  far  ? 

Ans.  12  days,  and  348  miles. 

Pboblxm  IV. 

The  extremes  and  common  difference  gvoen^  to  find  the  sum  of  all 

the  series. 

Rule.  Multiply  the  sum  of  the  extremes  by  their  difference  in- 
creased by  the  common  difference,  and  the  product  divided  by  twice 
the  common  difference  will  give  the  sum.t 

Examples. 

1st  If  the.  extremes  ore  3  and  39,  and  the  common  difference  2 : 
What  is  the  sum  of  the  series  % 

*  By  the  first  Problem  the  difference  of  the  extremes,  divided  by  the  number 
of  terms  Icms  1,  gave  the  common  difierence ;  conaequentlv  the  same  divided  by 
the  common  difference,  must  give  the  number  of  terms  less  1 ;  hence,  this  quotient, 
augmented  by  I,  must  be  the  answer  to  the  question. 

t  By  the  3a  Problem  find  the  number  of  terms,  and  then,  vvith  the  number  of 
terms  and  the  extremes,  find,  by  Prob.  2,  the  sum  of  the  series.    This  is  the  rule, 

39—3 
vrluch  is  contracted  in  the  text.    Thus  in  the  Ist  Example,  by  Problem.  3, 

3 

-)-l=:the  number  of  terms,  and  by  Prob.  2,  39+3x39^3-f  1  =twice  the  sum  of 

""2^  

39—3  .19—3+2  39+3x39-3+5 

the  series.     But 1-1  is  also  '     .    Therefore,  -rsthe 

2  2  9X3 

fttn  of  the  series,  and  is  the  nl4. 


/   / 


39-1-3=42  sum  of  the  extfqmes. 
39-T-3=36=3difierence  of  Qxiremes. 

36+2=38=difFerence  of  extremes  increased  by  the  common  dif- 
ference. 

42 
X  38 


336 
126 


Twice  the  common  difference=4)1596 

399 


39+3x39—3+2 

Or, =399. 

'*  2X2 
2d.  A  owes  B  a  certain  sum,  to  be  discharged  in  a  jear,  by  pay- 
ing 6d.  the  first  week,  18d.  the  second,  and  thus  to  increase  every 
weekly  payment  by  a  shilUng,  till  the  last  payment  be^  lis.  6d.: 
What  is  the  debt  ?  Ans.  M7  128. 

Problsii  V. 
T%e  extremes  and  sum  of  the  series  given,  4ofind  the  Tiatmbtrnf  terms. 

Rule. 

Twice  the  sum  of  the  sextas,  4bnuled  by  the  sum  of  the  extremes, 
will  give  4h6  pumber  pf  ieciBp.* 

Examples. 

let  Let  the  extremes  he  3  and  39,  and  the  mai  of  the  senee 
399 :     What  is  the  numlier  joi  terms  1 

Sum  of  the  series=399 

X    2 

Sum  of  the  extremes=39+3=42)798(l9  Ans. 

42 

378 
^99x2  378 

Or, =19. 

39+3 
2d.  A  owes  B  67/.  12s.  to  be  paid  weekly  in  Arithmetical  Pro> 
greasibn,  the  first  payment  to  be  6d.  and  the  last  to  be  51s.  6d. : 
How  many  payments  will  there  be,  and  how  long  will  he  be  in  dis- 
charging the  debt  ? 

Ans.  52  payments,  and  as  many  weeks. 

*  Thig  Problein  ig  the  retene  of  Prob.  11.  and  the  reaaon  of  the  rule  ii  obvioiis 
irom  the  demonstration  of  the  Rule,  Probe  II. 


\ 


m  ARITHMETICAL  PROGRESSION. 

Problkh  VI. 

Tke  extremes  and  the  sum  of  the  series  given^  to  find  the  eomm^n- 

difference,  * 

^  ,RULE.    * 

Divide  the  produc^  of  the  si^  and  dj^erence  of  the  eactremes,  by 
the  difference  of  tvo^  the  suni  of  the  series,  and  Ihe  sum  of  the 
eactremes,  and  the  quotient  will  be  the  common  difference. •* /^ 

.•  •■• 

Examples.  %  p 

ist.  Let  the  extrejaes  be  3  a^d  39,  and  the  sum  399 :  What  i# 
the  common  difference  %  w 

Sum  of  the  extremes^  39+3  =     42 
Diff  of  ihp  extremes  =  39—3  *=  X36 '  ^ 

•"^   399x2— 42=75S)  15 12(e  Ana.    . 

1512  y 


^     39+3x39-3    ^        •  ^  ,        . 

399x2—39+5  , 

2d.  A  owes  B  £67  I2s.  to  be  discharged  in, a  yea/,  by  weekly 
payments;  the  first  payment  to  be  6d.  dnd  the  last,  £2  lis  6d. : 
What  is  the  common  ^fference  of  the  payments,  and  what  wi|l  each 
payment  be  ?      ^  /  ^       .  '  ** 

51-5  +5x515— 'S  /    ,         ,  ^.    '^Z      ''' 

> ~lft    and  JBd.  +  l/=ls.  6d.=2d  payment, 

1352x^—51  6  +^  f  ,  ^  • 

Is.  6d.+ls.:p2s.  6d.^3d.payment,  &c.         4 

j  ^gf|/ Problem  VII. 

The  first  tekrm,  the  com^/fk  difference^  and  the  number  of  terms  fiveHy 

'id find  the  last  term^ 

J  RCJLE. 

The  number  of  terms  less  1,  multiplied  by  the  common  difference^ 
and  the  first  term  addeil'  to  the  product,  will  give  the  last  term.! 

Examples. 

1st.  If  the  first  term  be  3,  (he  common  difference  2,  and  the  number 
of  terms  19 :  What  is  the  last  term  1 

•  This  rule  ill  only  a  contraction  of  the  following  process.  By  Prob.  V.  find 
the  number  of  terms,  and,  then,  from  the  extremes  and  number  of  ternw,  find  by 
Prob.  I.  the  common  dilTcrencc. 

t  By  Prob.  I.  the  difference  ot  the  last  and  first  terms  divided  b^  the  number 
of  terms  less  I,  Drives  the  common  difference,  whence  the  common  difference  mul- 
tipliod  by  the  number  ef  terms  leas  1,  and  the  product  increased  by  the  first  tetm, 
most  give  the  last  teim.  \ 

19* 


tm  )ffilTiOIETieAL  PROmMHOM. 

Number  of  tenns  =  19 

~  1 


Number  ot  terms  l«ss  1  =  18 
Common  difference  =X   2 


36  ^ 

First  term  =  +  3 

^  39  the  Ans. 


Or,  19—1x2+3=39 

2d.  A  owes  B  a  certain  sum  to  be  paid  in  Arithmetical  Progress 
sion ;  the  first  payment  is  6d.  the  number  of  payments  52,  and  the 
common  difference  of  the  payments,  is  12d.  :  What  is  the  last  pay- 
ment? Ans.  £2  lis.  6d. 

Problem  VIII.     . 

The  first  termj  comm<m  difference y  and  number  of  terms  givtn^  to  find 

the  sum  of  the  series. 

RVLE.  '^ 

To  the  first  term  add  the  product  of  the  number  of  terms  less  t 
l>y  half  the  common  difference,  and  their  sum  multiplied  by  th« 
■  number  of  terms,  will  give  the  sum  of  the  progression.* 

^     Examples. 

1st.  If  the  first  term  be  3,  the  common  dSSference  2,  and  number 
of  terms  19 :  What  is  tke  sum*of  the  series  ? 

First  term  =  3 

Add  the  product  of  the  number  of  ternk>     -q ivi-lfi 

less  I  by  4  common  difference   \     J  ""  X*— ^o 

Their  sum  21 
Multiply  by  the  nuibber  of  terms  =  19 

189 
21 


Or,  19x3+19—1x1=399  Ans.  =  399 

2d.  Sixteen  persons  gave  charity  to  a  poor  man ;  the  first  gave  7c. 
and  the  second  1 2c.  and  so  on  in  arithmetical  progression ;  I  de- 
mand what  sum  the  last  person  gave,  and  how  much  the  poor  man 
received  in  all  I 

Ans.  82c.  the  last  gave,  and  87  12c.  the  whole  sum. 

••  Find  bv  Prob.  VIL  the  last  term,  and  then  by  Prob.  II.  i\\o  sum  of  tbc  Jito- 
epsgion.    I'he  rule  is  merely  a  contraction  ol'  this  proocs.«<." 


PnOBliEM  IX. 

Qivtn  thefifii  terw^  mmber  of  termg,  and  the  mm  ef  the  eeries,  to 

find  the  last  term. 

Rule. 

Divide  twice  the  sum  bj  the  number  of  terms ;  from  the  quo- 
tient take  the  first  term,  and  the  remainder  will  be  the  last* 

Examples. 
Ist.  If  the  first  term  be  3,  the  number  of  terms  19,  and  the  suia 
999;  What  is  the  last  term  ? 

Sum  of  the  terms  ^  399 
Multiply  by     2 

Divide  by  the  number  of  terms  =  19)798 

Quotient  =  42 
Subtract  the  first  term  =    3 


^^^  ^  Answer  =  39 

Or.   399x2  _  3=39. 

19 
2d.  A  merchant  being  indebted  to  12  creditors  92460,  oordered 
his  clerk  to  pay  the  first  940,  and  the  rest  increasing  in  arithmeti- 
cal progression:  I  demand  the  difference  of  the  payments,  an4 
the  last  payment  ? 

Ans.  tSO^diC  and  9370  last  payment. 

Problem  X. 
Criven  the  last  ttrm^  the  number  of  terms,  and  the  sum  of  the  termSy 

to  find  the  first  term. 

Rule. 
Divide  twice  the  sum  by  the  number  of  terms ;  from  the  quo- 
tient subtract  the  last  term,  and  the  remainder  will  be  the  first.f 

Examples. 
1.  If  the  last  term  be  39,  the  number  of  terms  19,  and  the  suia- 
of  the  series  399  \  what  is  the  first  term  ? 

Sum  of  the  series  =  399 
Multiply  by    2 

Divide  by  the  number  of  terms  =  19)798 

Quotient  =  42 
From  the  quotient  take  the  last  term  =  39 

Or,    399x2  _  39^3^  Remainder  ="7  Ans. 

19 

*  By  Frob.  II.  the  product  of  the  mm  of  the  seriei  and  the  number  of  terms, 

divided  by  2,  gives  the  sum  of  the  serieg ;  whence  twice  the  sum  of  the  terie* 
dind^d  by  the  number  of  terms,  and  tho  quotient  diminished  by  the  first  term, 
wil!  (five  the  last  term. 

t  By  Prob.  II.  half  the  nrodiiet  of  the  sum  of  the  f  jttwmes  and  the  number 
of  terms,  gi  cs  the  sum  of  the  tcrt).?  whc  nee,  twice  fhe  sum  of  the  terms  ti- 
▼ided  by  tlie  nir^ber  of  terms,  and  the  quotient  diminished  by  the  last  term, 
must  give  the  first  term. 


SM  ARITHMEnCAL  PROORSSnON. 

2.  A  man  had  10  sons,  whose  several  ages  differed  alike;  the 
eldest  was  48  years  old,  and  the  sum  of  all  their  ages  was  ^5 : 
What  was  the  age  of  the  youngest  1  Am  3  years. 

Problem  XI. 

The  common  difference,  number  of  terms,  and  ike  last  term  given,  U 

fimd  the  first  term. 

KULE. 

From  the  last  term  subtract'  the  product  of  the  terms  less  1  by 
the  common  difference,  and  the  remainder  will  be  the  first  term** 

Examples. 

L  If  the  common  difference  be  2,  the  number  of  terms  19,  and 
the  last  term  39  ;  what  is  the  first  ?  Last  term  =  39 

Subtract  the  number  of  terms  less  1    }         

multiphed  by  the  common  difierence        S   ~  ^^     ^  ^  ^  ~_f? 

Remains  3  Ans. 

Or,  39—19—1  X2  =  3. 
2.  A  man  travelled  6  days,  each  day  going  4  miles  farther  than 
on  the  preceding  day,  till  the  last  da/s  journey  was  40  miles  *  how 
far  did  he  ride  the  first  day  1  Ans.  20  miles. 

Problem  XII. 

The  common  differ ence^  the  number  of  termSj  and  last  term  given,  to 

find  the  sum  of  the  series. 

Rule. 

From  the  last  term  take  the  number  of  terms  minus  1,  multipli- 
ed by  half  the  common  difference,  and  the  remainder,  multiplied 
by  the  number  of  terms,  will  give  the  sum.t 

Examples. 

1.  If  the  common  difference  be  2,  number  of  tems  19,  and  the 
last  term  39 ;  what  is  the  sum  of  the  series  ?     Last  term=39 

Subtract  the  number  of  terms  less  1      >      

Multiplied  by  J  the  common  difference    j   =19 — 1  X  1  =  18 

Remainder  =  ^T 
Multiply  by  the  number  of  terms  =  19 

189 
21 


Or,   19x39—19—1  x  1=399 


Answer,  399 


*  By  Prob.  I.  the  difiennoe  of  the  extremee  divided   bj  the  number  of  ttnoB' 
Ion  1 ,  ffives  the  common  dtfierence,  whence  the  last  tenn  ditniniahed  by  the  pro- 
duct of  the  common  diSerenoe  and  the  number  of  terms  leu  1,  must  iiive  the 
firat  term.  . 

t  Rv  Prob.  XL  find  the  first  term,  and  then  by  Prob.  VIII.  find  the  sum  of  the 
prqerMsion.  The  rule  i'^  only  a  contr»;tion  of  thin  procesw,  an  oiay  Ik  lecn  in 
wofking  an  examfile,  and  keeping  the  leverai  terms  separate  in  the  operatioiL 


ARTnmirncAL  FRocnoesamN. 

2.  A  mAn  peYformed  a  joutorey  in^  dajra,  and,  eadi  day,  travel- 
led 4  miles  farther  than  on  the  preceding  day,  till  his  last  day's 
travel  was  40  miles;  bow  ^  dJdFheirGtvei  in  the  whole? 

Ans.  IBO  moles. 
Fnantfrn  XUI. 
Tke  swn  of  the  terms,  the  number  of  terms,  and  the  common  diffe- 
rence giifen,  io  find  the  first  term, 

RtJL'fi. 

Divide  ihe  stun  by  the  number  of  terms ;  from  the  quotient  take 
half  the  prckiuct  of  the  number  of  terms,  -minus  unity,  by  the  com- 
mon diffesenee,  and  the  remauid^r  will  be 4he  first  term* 

ExuHPtis. 
1.  If  the  sum  of  the  series  be  399,  due  tiumber  of  terms  19,  and 
the  common  difoence  2 ;  'what  is  the  first  term  9 

Number  of  terms  is:  •19!')399a8Um. 

Quoncilt  =  21 
Subtract  \  the  product  of  the  number  of  >  =19—1x2  =  18 
terms,  less  1,  by  the  common  diflference   j      — = 

2    Ans.  8 


^    399  2x19—1    ^ 

^>-19-    -    — 2— =^- 
2.  A  man  travelled  180  miles  in  6  days;  he  increased  his  jour- 
n^,  each  day  by  4  miles :  how  far  did  he  travel  the  first  day  ? 

Ana  20  xniles. 
PnomsM  XIV. 

Tke  sum  ofi^  ttrmM,  ypomber  of  terms,  and  the  common  difference 

given,  to  find  the  last  term.  • 
Rule. 
Divide  the  sum  df  the  aeries  by  the  number  of  terms ;  to  the 
quotient  add  half  the  product  of  the  number  of  terms  minus  unity 
by  liieoommoB  d^Sarence,  and  the  sum  wiU  be  the  last  term.t 

Examples. 
1.  If  the  sum  of  the  series  be  399,  the  number  of  terms  19,  and 
the  common  difference  2 ;  what  is  the  last  term  ? 

Divide  by  the  number  of  terms  =  19)399  sum 

Quotient  =  21 

Add  I  the  product  of  the  number  of      ^     ==19 ix2 

terms,  less  1,  by  the  common  diSerence     \        g — **^ 

Or,  m J?xl9=L.39.  Ans.  =.39 

'19+2 

•  By  Prob.  YllL  the  pMkict  of  4be  numbet  of  termB  low  1.  and  ^f  half  the 
common  diiTeienoe,  added  to  the  fint  term,  and  the  sum  multiplied  by  the  mun- 
ber  of  tierms,  gives  the  sum  of  the  progression,  whence  divide  the  sum  of  tlie  se- 
ries by  the  number  of  terms,  and  diminish  the  quotient  by  the  product  of  the 
number  of  terms  less  1  and  half  the  common  diflerence,  or  by  half  the  product 
of  the  number  of  terras  leas  1  and  the  common  difference,  and  yon  have  the 
forit  term. 

t  This  rule  is  obtained  from  the  rule  of  Firdb.  X2I.  in  a  aimilar  tnaimsr  as 
the  piteeediiig  rule  ^om  Prob.  YUI. 


ARITHMETICAL  PROGRESSION. 


2.  A  person  bought  a  farm  for  £510  to  be  paid  monthly  in 
arithmetical  progression,  and  to  be  completed  in  a  jear,  each  pay- 
ment to  exceed  that  preceding  %y  £5:  What  were  the  first  and 
last  payments  ? 

Ans.  £15  the  first  payment,  and  £70  the  last  payment. 

The  following  Table  contains  a  summary  of  the  whole  doctrine  of 

Arithmetical  Progression. 

Note.  The  table  contains  several  cases,  whose  rules  are  not 
given  in  the  text,  because  they  are  not  very  easily  demonstrated 
without  the  aid  of  Algebra.  Each  of  these  cases  however  is  illuff- 
trated  by  examples,  which  follow  the  table,  so  that  the  expression 
for  the  process  in  the  table,  may  be  more  intelligible  to  the  karner. 

It  should  be  observed  that  where  two  letters  or  a  figure  with  a 
letter  or  letters,  occur  in  the  rules  in  the  table,  without  a  sign  be- 
tween them,  the  product  of  the  quantities  is  intended.  Thus,  d5 
means  dxSj  and  8^5  signifies  Sxdxs. 


CASES  OF  ARITHMETICAL  PROGRESSION. 


Case|  Given  |  Required  | 


1. 


2. 


3. 


a,l,n,  4 


d 


a,l,4rd^ 


. 


a,l,s,4 


Solution. 


I — a 


1 


Plrob.  I. 


«-f/X» 


Prob.  IL 


I — a 


■fl  Prob.  IIL 


l+a  X I — a+d 
2d, 


ProUIV. 


2s 


ar\-l 


Prob.  V. 


l-^-aXl — a 

2s^rfa 


Prob.  VL 


4. 


a,  d,  5, 


n 


V2a— <<|«  ^ds^2ar-^ 
2d 


,78 


V2fl^/i|  -h8i*-^ 


i^—*— <»■  ■    »»■■■  ■iini»i-<a»*— <    >y  I  in  winifc<  Ml  ■    I  i»  I  ^*m 


m^ 


ARITHMETICAL  PROGRESSION. 


^ 


Case|  Given  |    Required    | 


Solution 


5. 


0^0,% 


I 


iXd+a  Prob.  VII. 


nx^li=lX-  P«>^-  VIIL 


6. 


7. 


8. 


a,n,s, 


/,  d,s, 


Z,  Hj  5, 


/ 


2xt— «» 


a 


1X« 


2j 

^a    Prob.  IX 

n 


d±V2l+d\*—Sds 
2 


2i+rf+V2/+rf|«— Sds 


2^ 


2s 

/    Prob.  i 

n 


2  Xnlr—$ 


1X» 


9. 


^  w,  d, 


10. 


^,  71)  5, 


d 


l-^n — \xd 


Prob.  XL 


nxl- 


^^^    Prob.  XII. 
2 


5       iXnr— 1 


Prob.  XIII. 


5  rfXft 1 

-  + ProU^XIV. 

n  2 


Here  <n  = 


first  term,  or  least  term, 
last  term, 
number  of  terms, 
common  diffprence. 
sum  of  all  the  term& 


«i  ARITHMETICAL  PROGRE86ION. 

ExAMPiiEa  IN  Arithmetic  4L  Progression. 

1.  Given  the  first  term  3,  the  common  difference  2,  and  the 
sum  of  the  series  399,  to  find  the  number  of  terms  and  the  last 
term. 

By  the  4th  Case  in  the  table  we  hav^ 

V  3X2--2I '  +399x^^x8-3x2—2^19,  the  number  of  terms, 
2X2 


And,  V  3x2— 2[  +399x2x8—2^39.  the  last  term. 

2 

ACT 

tJ.  Given  the  first  term  3,  the  number  of  terms  19,  and  the  sum 
of  the  terms  399,  to  find  the  common  <lifference. 
By  the  first  nile  of  Case  6th,  we  have^ 

2x399—3x19    ^    ^  ^  ,r 

—  •■  ■■ =2,  the  common  dinerence. 

19—1x19 

3.  Given  the  common  difierence  2,  the  last  term  39,  and  the 
sum  of  the  series  399,  to  find  the  first  term  and  the  number  of 
terms. 

By  Case  7,  we  have, 

2+ V39^+2| '— Sc>9x-<2X8^3.  the  common  diference. 
2 

And,  39x2+2±V  39x^+2|'— 399x2x3^  9    the    number    of 

2X2 

termst 

4.  A  merchant  owed  to  several  persons  tl080;  to  the  greatest 
creditor  he  paid  $142,  to  the  greatest  but  one  tl32,  and  so  on,  in 
Arithmetical  Progression ;  What  was  the  number  of  creditors,  and 
what  'did  the  least  creditor  receive  ? 

Ana  The  number  of  creditors  was  lt5,  and  the  least  creditor 
received  $2. 

5.  Given  the  last  term  39,  the  number  of  terms  19,  and  the  sum 
of  the  series  399,  to  find  thp  common  difference. 

By  the  2d  rule  in  Case  8,  we  have^ 

2X19X39— £^99 

— — =2,  the  common  difference. 

19—1x19 

6.  Sixteen  persons  gavr  in  charity  to  a  poor  man  in  such  a  man- 
ner as  to  form  an  arithihetical  series ;  the  last  gave  65  cents,  and 
the  whole  sum  was  $5  60c. ;  What  did  each  give  less  tkwi  the 
other,  from  the  last  down  to  the  first.  j 

Ans.  4oeiittLi 
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GEOMETRICAL  PROPORTION. 

Theo&em  L 

Ir  four  quantities,  2.  6.  4.  12,  be  in  Geometrical  Proportion,  th« 
product  of  the  two  means,  6x4  will  be  equal  to  that  of  the  two  ex- 
tremes, 2x12,  whether  they  are  continued,  or  discontinued,*  and,  if 
three  quantities,  2.  4.  8,  the  square  of  the  mean  is  equal  to  the  pro- 
duct of  the  two  extremes. 

Theorem  2. 

If  four  quantities,  2.  6.  4.  12,  are  such,  that  the  product  of  two  of 
them,  2x12  is  equal  to  the  product  of  the  other  two,  6x4^  then  are 
those  quantities  proportional  f 


*  It  WM  stated  under  Proportion  in  Oenend,  that  the  geometrical  ratio  of  two 
quantities  b  expressed  by  the  tfuoHent,  aiiniiff  from  dividing  the  antecedent  by 
the  consequent;  thus,  tlie  geometrical  ratio  of  6  to  2  is  3,=|^,  and  of  2  to  6,  m 

f  or  3,  and  of  3  to  8  b  8".  and  that  in  a  proportion  there  must  be  two,  or  more, 
couplets  which  have  equal  ratios.  Hence^  four  numbers  will  he  geometrical  prth 
poriumaUy  when  the  ratios,  obtainod  in  this  manner,  are  equal.  Thus  2,  4,  8,  16, 
are  geometrically  proportional,  because  ^=:-^=  each  to  | ;  and  thus  also,  9,  3, 

13,  4,  because  |=  ^=each  to  3.    Fmtn  these  principles,  it  k  easy  to  prove  in  a 

fiven  example,  the  theonmr  in  Geometrical  Proportion.    The  faetom  diould  be 
ept  fiepar&te  by  the  aiga  of  multiplication. 

Let  2, 4, 3, 6,  be  the  geometrical  proportionals  ]  then  ^=f .  Multiply  both  £rae- 
tiona  by  the  product  of  the  second  and  fourth  terms,  and  the  fractions  will  obvi- 
ously stin  be  equal,  and  we  have  ^^^^^  ^  3x4x6      r^^^^  ^^^^^^^  ^^  ^^^ 

terms  in  the  fractions,  and  3x6=3X4,  that  is.  the  product  of  the  extremes,  SX6, 
is  equal  to  the  product  of  the  means,  4x3.  The  same  may  be  shown  in  any  otbeir 
ease,  and,  hence  the  general  rule  be  inferred. 

Again ;  Three  nmnbeis  are  geometrical  proportiAnals,  when  the  ratio  of  the  fint 
and  second  terms  is  equal  to  the  ratio  of  the  second  and  third.  Thus,  3,  4,  8,  are 
three  geometrical  proportionals,  for  ^=|-=:each  to  i.    Proceed  as  before,  and  we 

^^^3X4X8^_  4X4X8^  and  3x8=4X4,  or  42 ,  that  is,  the  product  of  the  eztremes, 

4  8 

2x9}  IB  ^val  to  tho  square  of  the  mean,  4X4  or  4a . 

t  Let  tl»  four  qnantitifsa  be  3,  6,  4,  and  13,  so  that  3X13=6X4.    Dtviae 

these  equal  producu  by  the  quantity  6X1^)  And  the  quotients  vidll  obviously 

2X18     6X4  *^ 

be  equal,  or  Ay.Q=x    .\^.    Cancel  the  equal  terms  in  these  two  fractions,  anv 

we  have  )='iVi  whence  3  :  6  ::  4 ;  13,  by  the  definition  of  geometrical  piopor-^ 
tionals. 

fn  the  same  way  it  may  be  shown,  that  if  3X8=4x4  or  43,  then  9 : 4  :;  4 :  8, 
and  2,  4,  and  8,  are  three  geometrical  proportionals. 
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Theorem  3. 
If  four  quantities,  2.  6.  4.  12,  are  proportional,  the  product  of  th« 
^eans,  divided  by  either  extreme,  will  give  the  other  extreme* 

Theorem  4. 
The  producu  of  the  corresponding  terms  of  two  Geometrical  Pro- 
portions  are  also  proportional. 

That  is,  if  2  :  6  :;  4  :  12,  and  2  :  4  ::  5  :  10,  then  will  2x2 

6x4  ;:  4x5  :  12xl0.t 

Theokem  5. 
If  fdur  quantities,  2,  6,  4,  12,  are  directly  proportional. 

1.  Directly,  2:6:;  4  :  12 

2.  Inversely,  6  :  2  ::  12  :  4 

3.  Alternately,  2:4::  6  :  12 

4.  Compoundedlj';  2:8::  4  :  16 
Then,  ^  5.  Dividedly,  2:4::  4  :  8 

1  6.  Mixtly,  8  :  4  ::  16  :     8 

7.  By  Multiplication,  2X5  :  6x5  ::  4  :  12 

2      6 

8.  By  Division,  -  :  -  ::  4   :  12 

5      5 

Because  the  product  of  the  means,  in  each  case,  is  equal  to  that 
of  the  extremes,  and  therefore  the  quantities  are  proportional  by 
Theorem  1. 

Theorem  6. 

If  three  numbers,  2,  4,  8,  be  in  continued  proportion,  the  square  of 
tne  first  will  be  to  that  of  the  second,  as  the  fjrst  number  to  the  third ; 
that  is,  2x2  :  4x4  ::  2  :  8.$ 

*  Let  tbe  ibur  proportionals  be  2,  4,  5,  and  10;  then  2X10=4X5,  by  Theo* 

2X10    4X5  4X5 

rem  I.    Divide  both  expreanons  by  2,  and  — 3 — ^""o"  i   °^  ^^""^  *»  ^»  *"" 

^  ^       ^  ^  2X10    4X6        -.    4X6    ^      .     ^  ^         ,  . 

vide,  aB  before,  by  10,  and     .^   =^~Tn^>  ^       ""lo"*     **  "»        product  of  the 

means  divided  by  one  extreme,  gives  the  other  extreme.    Hence,  if  the  two  meant 
and  one  extreme  be  given,  the  other  extreme,  or  geometrical  proportional  may  be 
fi>und. 
t  Let  there  be  given  2  :  6  ::  4  :  12,  whence  f = A-  by  Theorem  1 :  and  ako, 

^  3  :  6  ::  6  :  10,  whence  f  =  iV>    Multiply  the  corresponding  parts  of  these  equal 

2X3  f>V^d 

fractions  together,  and  wo  have  -^  and  ---  and  these  products  an  obvi- 

^ualy  equal,  or  t-^= — -— .  Hence  by  the  definition  of  geometrical  proportionals, 

■X3  :  6X5  ::  6X4  :  10X12,  and  is  the  theorem. 

f   Hence,  if  four  quantities  arc  proportional,  their  squares,  cubes,  &c.  will  likewisa 

be  proportional.     Thus,  let  the  terms  be  2  :  6  ::  4  :  12,  then  2X2  :  6X6  ::  4X4  : 

12X12,  or  22  :  6*  ::  4»  :  122,  and  hence  abo,  2*  :  6»  ::  4  *  :  12'  and  2«  :  6*  :: 

4*  ::  12-. 
t  For  since  9  :  4  ::  4 :  8,  thence  wiU  2X8=4x4,  by  Theorem  1 ;  and  thera- 

fore  2X2X^=2X4X4,  by  equal  multiplication ;  consequently,  9x2  :  4X4  ::  9  :  8, 

by  Theorem  2. 
In  like  manner  it  may  be  proved  that,  of  four  quantities  oontinuallv  propor- 

tbnal  the  cube  o(  the  fint  is  to  thai  of  the  feoond,  as  the  first  quantity  to  th« 

fourth. 
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THEOttSM   7. 

In  any  continued  Geometrical  Propontion,  1,  3,  9,  27,  81,  &c.  th» 
product  of  the  two  extremes,  and  that  of  every  other  two  terms 
equally  distant  from  them  are  equal.* 

Theobem  8. 

The  sum  of  any  number  of  quantities,  in  continued  Geometrical 
Proportion,  is  equal  to  the  difference  of  the  product  of  the  second 
and  last  terms,  and  the  square  of  the  first,  divided  by  the  difference 
of  the  first  and  second  terms.f 


GEOMETRICAL  PROGRESSION. 

A  GCOMETRicAL  Progression  is,  when  a  ratik  or  series  of  num- 
bers increases,  or  decreases,  by  the  continual  multiplication,  on  di- 
vision, of  some  equal  number,  which  is  called  the  ratio. 


*  For.  the  ratio  of  the  first  term  to  the  second  being  the  ume  as  that  of- 
Uie  hurt  but  one  to  the  last,  fhese  four  terms  are  in  proportion;  and  there- 
tire  by  Theorem  1,  the  productof  the  extremes  is  equal  to  thai  of  their  two  ad- 
jacent terms;  and  after  toe  same  manner,  it  will  appear  that  the  product  of  the 
third  and  last  but  two  is  equal  to  that  of  their  two  adjacent  terms,  the  second 
and  last  but  one,  and  so  of  the  rest;  whence  the  truth  of  the  proposition  is 
manifest. 

t  Take  any  series  of  continued  geometrical  proportionals,  as  2,  6,  18,  54, 
162,  486,  and  its  sum  is,  -^6^  18-f64+162+486,=?28,  by  addition.  Multi- 
ply the  whole,  by  that  number  ty  which  any  term  of  the  series  b  multiplied  or 
divided  to  form  the  succeeding  term,  which  is  in  this  example,  3,  and  you  have, 
.  .  (U-l&4^44-162f  486+1458=2184.  Subtract  the  first  series, 
2+&4-l8-f54+16a+486  -  -  -  =728.  As  all  the  terms  in  the  up- 
per series  are  cancelled  by  those  in  the  lower,  except  the  last  in  the  former 
and  the  first  in  the  hitter,  those  two  terms  become— 2+1458,  or,  1458—23= 
2184—728.  Now,  the  upper  series  exceeds  the  lower  three  times,  and,  of  course, 
from  thrice  the  scries  there  has  been  taken  once  the  series,  and  the  remain- 
der must  be  twice,  or  3 — 1  times,  the  series  and  equal  to  ticice  or  3 — 1  times, 

145ft-2      .^     ^ 
the  sum  of  the  series,  that  is,      »     , —  =  728,  the  sum  of  the  series.     As 

1458—2  3x486—2 

— = — = —  is  also  — 5 — ; — .  multiply  both  parts  of  the  fraction  by  2,  which 

3-1  3-V  2X3X486-2X2        6x48^      ^.  ^ 

will  not  alter  its  value,  and  you  have =: or       ^  7; — r,  which 

'  2X3—1  ^"^         . 

must  also  be  equal  to  the  sum  of  the  series,  and  is  the  rule.    For  6  is  ^ 
second  term  of  the  given  series;  486,  the  greatest  term;  4,  the  square* of  the 

second  term ;  and  the  divisor,  6—2,  ia  the  difference  of  the  first  and  sfcond 

terms. 

,      3X486—2     .  . ,,  ... 

In  this  demonstration  it  b  shown  that  — ^^X"  ~       "'^  "*"**  ' 

b,  that  the  greatest  term  multiplied  by  the  number  by  which  the  series  in- 
creases, and  the  product  dimintthed  by  the  least  term,  and  this  divided  by  a 
nuiTiber  one  less  than  that  by  which  the  series  increases,  the  quotient  is  the 
sum  of  the  series.  Let  the  senes  be  1,  4,  16,  64,  256,  1024,  wlwe  muMplier  is  4. 
fjlfH  4X 1024—1  ^^^^^  ^  ^^^^  ^f  ^1^  ^^^^j^ 
4—1 


Problem  I. 

#mf»  4fne  of  the  eztrtmeSj  ike  ratio,  and  the  nutmber  of  ike  terms  of 
a  geometricail  series^  to  find  the  other  extreme. 

Rule. 

Multiply  or  divide,  (as  the  case  may  require)  the  given  extreme 
^bj  such  power  of  the  ratio,  whose  exponent*  is  equal  to  the  nun- 
ber  of  terms  less  1,  and  the  pro^juct  or  quotient,  will  be  the  other 
extreme.! 


*  As  the  last  term  or  any  tenn  near  the  last,  la  very  tediona  to  be  found,  by 
continual  multiplication,  it  will  often  be  neceiaaiy  in  order  to  aaceitain  them,  ta 
have  a  series  ot  numbers  in  Arithmetical  Proportum,  caH^  tndieeB  at  exponentg, 
becinning  with  a  cipher,  or  a  unit  whose  common  difference  is  one, 

W  hen  the  Jirst  term  of  the  series  and  the  ratio  are  equalj  the  indicea  must 
begin  with  a  unit,  and,  in  this  case,  the  product  oi  any  two  tema  is  equal  to  that 
term  signified  by  the  mtmM  their  indices.  This  is  obvious  on  iospectioa  of  this 
«xample. 

Thita    5  ^'  ^'  ^'    ^'   ^'   ^  ^-  indioes,  or  arithmetical  series. 

^  •  '  )  2.  4.  8.  16.  32.  64,  &c.  geometrical  series  Heading  terms.) 

Now  64- 6=12=the  index  of  the  twelfth  term,  ana 
64x64=46d6=rthe  twelfth  term. 

But,  when  the  Jlrst  term  of  the  series  and  the  ratio  are  different^  the  indieet 
must  begin  with  a  cipher,  and  the  smn  of  the  indices,  made  ehoiDe  of,  mtist  bs 
wte  leaa  than  the  number  of  terms,  j^iven  in  the  question;  becanse  1  in  the  iwdieeo 
stands  over  the  second  term,  and  2  m  the  indices^  over  the  Uwrd  term,  die.  And, 
in  this  case,  the  product  of  any  tvo  terms  divided  W  the  first,  u  equal  to  tiuut 
term  beyond  the  first  signified  by  the  sum  of  their  inaices,  as  is  obvious  fiom  this 
example. 

ThiM    Jo  1.2.    3.    4.     5.     6,  Ac.  indices. 
""*»  i  1.  3.  9.  27.  81.  243.  729,  &c.  geometrical  series. 

Here,  6  +  5  =        1 1  the  index  of  the  12th  term. 

^  729X243=177147  the  12th  term,  because  the  first  tenn  of  the  series  and 
the  ratio  are  difi!erent,  by  which  means  a  cipher  stands  over  the  first  tenn. 

Thns,  by  the  help  of  these  indices,  and  a  few  of  the  first  terms  in  any  geometri- 
cal series,  any  tenn,  whose  distance  firom  the  fint  term  is  assigned,  thou^  it  wei« 
ever  so  remote,  may  be  obtained  without  producing  all  the  terms. 

t  The  rule  is  evident  from  thb  manner  in  which  a  geometrical  pro^jrassioo  is 
formed.  Let  2,  4,  8, 16,  32,  &c.  be  the  series,  whose  ratio  is  2.  The  second  term 
is  formed  by  multiplying  the  first'term  by  the  ratio;  the  third  term  by  mnhiply- 
ing  the  second  by  the  ratio,  and  so  on.  The  series  may  therefore  be  written  thusi 
2,  2X2,  2x2X2,  2x2x2x2,2X2x2X2X2,  dec.  or  thus  2,2X2»,2X2«. 
2X2^,  2x2 ' ,  and  so  on.  Anv  term  after  the  first  is  evidently  that  power  of  the 
ntio  whose  index  is  one  less  than  the  number  of  the  term  multiplied  by  the  first 
term.  Thus,  the  3d  term  is  2x2* ;  the  4th  term  is  2x2-' ,  and  the  8th  tenn 
vrould  be  2X27,  and  so  on.  In  an  ascending  series,  therefbvp,  multiply  the  ftrrt 
term  by  that  power  of  the  ratio  whose  index  is  one  less  than  the  number  of  the 
term  sought,  and  the  product  is  the  term  sonsht. 

In  a  descending  scries,  as  243,  81,  27,  9,  3,  1,  whnse  ratio  is  3,  and  which  is  also 

1X3»,  1X3*,  1X3',  1X32,  1X3«,  1,  the  last  term,  1,  =i^.    Hence  the  ruk 

is  evident,  whatever  be  the  fint  term  or  the  ratio, 

Note  I.  If  the  ratio  of  any  geometrical  series  be  2,  the  difference  of  the  great- 
est and  least  terms  is  equal  to  tSe  sum  of  all  the  tenns  except  the  greatest,  if  the 
ratio  be  3,  the  d^f'hrence  m  double  the  sum  of  all  the  tcrma  except  the  greatest ; 
if  the  ratio  be  4,  the  difference  is  triple  the  sum>  &c  L^t  tiie  series  be.  i,  2,  4,  8, 
16,  82,  whose  ratio  is  3,  and  whose  sum  is  63,  and  the  sum  of  whose  fint  fivo 
terms  is  31.    Now  32—1,  the  difiercncc  of  the  extxemef;.  is  etpial  to  the  sum  of 
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Examples. 

1.  If  the  first  term  be  4,  the  ratio  4,  and  the  number  of  terms  9 : 
What  is  the  last  term  7 

I.     2.     3.     4+    4=    8 

4.  16.  64  256.x256=65536=:power  of  the  ratio,  whose  exponent 

is  less  by  1,  than  the  number  of  terms. 

65536=8th  power  of  the  ratio 
Multiply  by  4=first  term. 

262144=last  term. 
Or,  4x4«=262144=the  Answer. 

2.  If  the  last  term  be  262 144,^  the  ratio  4,  and  the  number  of 
terms  9,  what  is  the  first  term  ?  4=the  first  term. 


the  first  five  tenns.    For,  by  the  principle  proved  under  Theorem  8,  of  Greom»* 

tdc&l  Proportion,  the  sum  of  the  firet  five  tenui  is  —3 — -. — ,  or  -x — r-=33 — 1> 

the  difference  of  the  greatest  and  least  terms. 
Let  the  series  be,  3,  9,  37,  81,  243,  whose  ratio  is  3,  then  943^-3=twice  the 

sum  of  all  the  terms  except  the  greatest.    Now  by  the  same  principle    ^ 

nAO Q       Q.4Q ^o 

:s:sum  of  qU  tho  terms  except  the  last,=— -      -  =  — - — ,  that  is,  the  sum  of  all 

3—1  2 

the  terms  except  the  greatest  is  half  the  difference  of  tho  greatest  and  least  terms, 
or  this  difference  is  twice  the  sum  of  aU  the  terms  except  the  greatest 

Let  the  series  be  ],  4,  16,  64,  256,  whcue  ratio  is  4,  as  before ^^!^^ill!= the 

4 — 1 

•  256—1     256^—1 
sum  of  all  the  terms  except  the  greatest,  =-- — r-»= — ^ — ,  or  tlie  diiTerence 

4 — I  o 

of  th£  greatest  and  least  terms  is  equal  to  thrice  the  sum  of  the  series  except  the 

list  term. 

yote  2.  In  any  geometrical  progression  decreasing  to  infinity,  or  1)eyond  any 
asBJ^rnable  limit,  tke  sqitare  of  tnejirst  term  divided  by  the  dij^ence  between  Uie 
J,rtt  and  second  terms  will  be  the  turn  of  the  series. 

Lei  the  series  be  1,  J.,  1,  1-,  &c.  to  infinity.     By  Theorem  8  of  Geometrical 

Proportion,  the  sum  of  any  number  of  terms,  as  the  first  tour  terms,  is  X — IX  ^- 

-i-^,  or  from  the  square  of  the  first  term  the  product  of  the  second  and  fourth 
terms  u  to  be  taken  and  the  remainder  divided  by  the  difference  of  the  first  and 
second  terms.  But  if  the  series  be  infinito,  the  IorI  term  is  infinitely  small  and 
must  be  considered  0 ;  and  then  the  praluct  to  bo  taken  from  the  square  of  the 
first  term  is  0.  For  when  \^  is  supposed  infinitely  small  or  0,  then  IX  ^  be- 
comes 1x0=0;  and  the  expression  becomes  in- J,  or  4Xj.=l,  the  sum  of  the 
tljove  series  continued  without  end.     Hence  the  rule  is  manifest. 

The  above  expression  i— Ix  ,\ -^-i  i*  ^^^  ■*^~8^Tb"*'*'  ^^^^  "'  multiply 
the  last  term  by  the  ratio,  and  divide  the  difference  between  this  p^roduct  and  the 
Jirst  term  by  the  difference  between  1  and  the  ratio,  and  the  quotient  v^  ill  be 
the  sum  of  the  series.    Let  the  series  be  1,  X,  l    l  ,  wiiosc  sum  is,  by  addition, 

41.  Then  by  the  rule,  l^^xT-^T^^l^^X^I,- .  iXj==:.j  •  ,  as 
before.  If  the  series  were  continued  infinitely,  then  as  before  the  proiiuct  to  be 
subtracted  from  the  first  term  would  be  0,  and  i-<-^=lX^=li  would  be  the 
sura.  That  is,  if  the  scries  descend  to  infinity,  divide  the  first  term  by  the 
difference  between  unity  and  the  ratio,  and  the  qouticnt  will  be  the  sum  of  tho 

20* 
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Agaiuy  given  the  first  term,  arid  the  rcUiOf  to  find  any  other  tern 

assigned. 

Rule  L* 
When  the  indices  begin  with  a  unit, 

1.  Write  down  a  few  of  the  leading  terms  of  the  series^  and  place 
their  indices  over  them. 

2.  Add  together  suoh  indices,  whose  sum  shall  make  up  the  en- 
tire index  to  the  term  required. 

3.  Multiply  the  terms  of  the  geometrical  series,  belonging  to 
chose  indices,  togetl^er,  and  the  product  will  be  the  term  sought 

EXAMPLBS. 

(.  If  the  first  term  be  %  and  the  ratio  2,  what  is  the  13th  termi 

1.  2.  3.    4.    6+5x3=     13 

2.  4.  8.  16.  32x32x8=8192  Ans.  Or,  2x2'«=8192* 

2.  A  merchant  wanting  to  purchase  a  cargo  of  horses  for  the 
West-Indies,  a  jockey  told  him  he  would  take  all  the  trouble  and 
expense  upon  himself,  of  collecting  and  purchasing  30  horses  for 
the  voyage,  if  he  would  give  him  what  the  last  horse  would  come 
to  by  doubling  the  whole  number  by  a  half  penny,  that  is,  two  far- 
things for  the  first,  four  for  the  second,  eight  for  the  third,  dDC.  to 
which,  the  merchant,  thinking  he  had  made  a  very  good  bargaini 
readily  agreed :  Pray  what  did  the  last  horse  come  to,  and  what 
did  the  horses,  one  with  another,  cost  the  merchant? 

1.  2.  3.     4.     5.     6+  6=  12th.  12+     12+  6=last  term. 

2.  4.  8.   16.  32.  64x64=4096,  and  4096x4096x64= 

1 07374 1824qrs.  =  £1118481   Is.  4d.  and  their  average  price  waS 
.£37282  14s.  Ojd.  a  piece. 

Rule  !!.• 

When  the  indices  begin  with  a  cipher, 

1.  Write  down  a  few  of  the  leading  terms  of  the  series,  as  be- 
fore and  place  their  indices  over  them. 

infinite  Beries.     Thus,  the  sum  of  --rr,  -rrr-, .  r.  Ac  to  infinitv 

'  106*   rOSa'  105a»    105^'  i^tMiuky 

.      1       , I  1    ^105      I      100    „^    . 

1111 

And   Uie  sum  of  four  terms  of  the  scries,  — ,    -p^gj    -pjgy    -j^    is 


1         1            .         1       v  V  •     1      1'         1          r05— 1    u'  u  •      1        1 
•*-  I        A,  which  IS  also 1 —---which  }b 


1*05   ro5i         r05j 105   ro5»       ros  i-05  i-os* 

XlP5g=r,  which  «  l—^^^X-p^g;::^.  which  »  i^^^^^X:;^^^,^^-;^ 

*  These  rules  are  only  particular  cases  of  the  preceding  general  rule,  and  the 
of  them  is  obvious  from  the  demonstration  of  that  ruk. 
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2.  Add  together  the  most  convenient  indices  to  make  an  index, 
iy  i,  than  the  number  expre)jsing>,the  place  of  the  term  sought. 

3.  Muhiply  the  terms  of  the  geometrical  series  together,  beloaging 
to  those  indices,  and  make  the  product  a  dividend. 

4.  Raise  the  first  term  to  a  power  whose  index  is  one  less  than 
the  number  of  terms  multiplied,  and  make  the  result  a  divisor,  by 
which  divide  the  dividend,  and  the  quotient  will  be  that  term  bt' 
yond  /Ae  ^r^l,  signified  by  the  sum  of  those  indices^  or  the  term 
sought. 

5  If  the  first  term  be  5,  and  the  ratio  3;  what  is  the  7th  term) 
0.  1.  2.  3.+  2-fl=  6=ind.  to  6th  term  beyond  the  1st  or  7th 
5.  15.  45.  135.x45xl5=91125=dividend. 

The  number  of  terms,  multiplied,  is  3  (viz.  135x45x15,)  and 
3 — 1=2  is  the  power  to  which  the  term  5  is  to  be  raised ;  but  the  2d. 
power  of  5  is  5x5=25,  and  therefore  91 125-«-25=3645  the  7th  term 
required. 

Problem  II. 
Given  ike  first  terrn^  the  ratio^  and  number  of  terms  to  find  the  mm 

of  the  series. 

Rule. 

Raise  the  ratio  to  ti  power,  whose  index  shall  be  equal  to  the  num^ 

ber  of  terms,  from  which  subtract  1 ;  divide  the  remainder  by  the 

ratio,  less  1,  and  the  quotient,  multiplied  by  the  first  term,  will  give 

the  sum  of  the  series.* 

Examples. 
1.  If  the  first  term  be  5,  the  ratio  3,  and  the  number  of  terms  7 ; 
what  is  the  sum  of  the  series  ? 

Ratio=3x3x3x3x3x3x3=2187=7th  power  of  the  ratio. 

■Subtract  1 

Divide  by  the  ratio  less  1=3—1=2)2186 

auotient=l093  / 

Multiply  by  the  first  term=      5  / 

Sum  of  the  series-5465 

3^—1 

'  %  Or, x5=5465  Ans. 

3—1 

*  This  nilo  is  a  contraction  of  the  following  proceas.  Find  by  Problem  1% 
the  last  term  of  tho  progression,  and  then  find  by  Theorem  8,  of  Geometri- 
cal Proportbn,  the  sum  of  the  series.  Thus  in  Ex.  1.  where  5  is  the  first 
term  and  3  the  ratio,  and  the  sum  for  7  terms  is  required.  By  Prob.  1.  the 
7lh  term  is  5X38.    Then  by  Theorem  8,    ^X3x5X3a-5a^^^^^  ^^^  ^  ^ 

5X3-~"0 
terms.     The   expression  5x3x5X3 «   may  be  written   5X5X3X3  =5^X3 »» 
fat  3X3 «   raises  30   to  the  next  higher  power,  or  makes  it3i.    Also  6  X3t 

—6a   is  37— 1X5  ,  and  5X3—5  is  also  3^1X5,  as  is  seen  by  multiplying 
the  torn..    Therefore  ^J^>pz^  y^^,^^   3^-1X5^  ^^  ^Jl^ 

6X3—6  »-lX5  3-1X5 


37 1x5  37— i 

snd,  cancelling  the  equal  terms  in  this  fraction,  it  becomes  -— — —  or      ^ 

.» I  «7— 1 

X5,  and  is  the  rule.    As  the  same  may  be  shown  in  sjiy  other  example,  the 
general  rule  is  obvious. 
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2.  A  shop  keeper  sold  13  yards  of  cloth  on  the  following'  terras, 
viz.  2d.  for  the  first  yard,  4d.  for  the  second,  8d.  for  the  third,  &c. 
I  demand  the  price  of  the  cloth  ? 

2>  9—1 

•  X2=16382d.=£68  58.  2d.  Ans. 

2—1 

3.  A  gentleman,  whose  daughter  was  married  on  a  new  year*iB 
day,  gave  her  a  guinea,  promising  to  triple  it  on  the  first  day  of 
each  month  in  the  year )  pray  what  did  her  portion  amount  to  ? 

Ans.  265720  guineas. 
4  What  debt  can  be  discharged  in  a  year,  by  paying  I  cent  the 
first  month,  10c.  the  second,  and  so  on,  each  month  in  a  tenfold  pro- 
portion? Ans.     lllill1111llc.=«lUlllllIl  lie. 

5.  A  man  threshed  wheat  9  days  for  a  farmer,  and  agreed  to  re- 
ceive but  eight  wheat  corns  for  the  first  da^s  work,  64  for  the  se- 
cond, and  so  on,  in  an  eightfold  proportion ;  1  demand  what  his  9 
days'  labour  amounted  to,  rating  the  wheat  at  5s.  per  bushel  ?* 

Ans.     153391688  corns.     Amount=£78  Os.  S^d. 

6.  An  ignorant  fop  wanting  to  purchase  an  elegant  house,  a  fa- 
cetious gentleman  told  him  he  had  one  which  he  would  sell  him  on 
these  moderate  terms,  viz.  that  he  should  give  him  a  cent  for  the  first 
door,  2  cents  for  the  second,  4  cents  for  the  third,  and  so  on,  iloub- 
ling  at  every  door,  which  were  36  in  all :  It  is  a  bargain,  cried  the 
simpleton,  and  here  is  a  guinea  to  bind  it :  Pray  what  did  the  house 
CBDst  him  1 

-77-^x1  =687 19476735c.=t687 194767  35c.    Ana 
*— — 1 

7.  A  young  fellow,  well  skilled  in  numbers  agreed  with  a  rich 
farmer  to  serve  him  10  years, .  without  any  other  reward,  but  the 
produce  of  one  wheat  corn  for  the  first  year,  and  that  produce  ta 
be  sowed  from  year  to  year,  till  the  end  of  the  time,  allowing  the  in- 
crease but  in  a  tenfold  proportion ;  what  is  the  sum  of  the  whole  pro^ 
duce,  and  what  will  it  amount  to  at  91  25c.  per  bushel  ? 

Amount=922605  61c.  3m. -f 

8.  Suppose  one  farthing  had  been  put  out  at  6  percent,  per  annum. 
Compound  Interest,!  at  the  commencement  of  the  Christian  eraj 
what  would  it  have  amounted  to  in  1 784  years ;  and  suppose  the 
amount^  to  be  in  standard  gold,  allowing  a  cubic  inch  to  be  worth 
53/.  2s.  8d.  how  large  would  the  mass  have  been  ? 

0150 J 

Am. Xl=iei486716346568748309435714551509890767065361  11  Sf 

3—1 
=27980659722121530115979571232933594210766  cnWck  inches  of  gold. 

A»  355:  118::3eOx69  5 :  7961  carth'g  tUamctcr.    360X69-5X7964X 132733 

=264482820122  culnr.k  niUes  in  the  globe, 

=6727^337306854741368832000  cubick  inches  in  the  globe,    Then, 

27980859722121230415979571232933594210766 
♦  Note.   7680  wheat  or  barley  corns  are  sup{)Ofled  to  make  a  pint 
t  Any  sum  at  6  per  cent,  per  anndm,  compound  interest,  wil]  dooble  in  eleven 

yean  and  three  hundred  and  .25  days,  or  11  889  yenrs,  or  1)  8^*  is  Txnr  •  noui^h; 

then,  ifyiiudivid**  1784  by  11  81),  it  T^ill  jrive  the  number  of  terms  in  this  case  equal 

to  150;  the  ratio  will  be  2,  and  the  first  term  1. 


GEOMETRICAL  FROGRESSION.  237 

-i-67273337306864741368839000=:41593089984U288  8,  which,  howeyer  incredi- 
ble it  may  appear  to  some,  is  more  thm  four  hundred  and  fifteen  miUiona  of  miU- 
iona,  nine  hundred  and  thirty  Uiousand,  eight  hundred  and  ninety-nine  miUiona, 
ciglit  hnm^ied  and  i>rty  thooaandj  two  bnndred  and  eigbty*«fight  tinea  larger  thaA 
tw  fbbe  we  inhabit* 

For  the  solution  of  the  four  following  questions,  see  lagt  part  of 
note  under  Problem  I. 

9.  A  frigate  pursues  a  ship  at  8  leagues  distance,  and  sails  twice 
as  fast  as  the  ship ;  how  far  must  the  frigate  sail,  before  she  comet 
up  with  her  ?  '  

First,  8.  4  ^.  1. 1.  J.  ^.  8x8:^4,  and  64-«-8— 4=16  leagues,  Anv. 

10.  Suppose  a  ball  to  be  put  in  motion  by  a  force  which  impels 
it  10  rods  the  first  minute,  8  the  second,  and  so  on  decreasing  by  a 
ratio  of  125  each  minute  to  infinity;  what  space  would  it  more 
through  ?  '  Ans.  50  rods. 

11.  Required  the  value  of  -999,  to  infinity,  or  •9?t 

The  first  9  or  -9,=^,^,  the  second,  or  '09=to y  ;  therefore, 

•9x^+^—09=1  Ans 

12.  Required  the  sum  of  |,  J,  },  &c.  to  infinity?  Ans.  1 

13.  What  is  the  sum  of  J,  i,  liS,  &c.  to  infinity  ?  Ans.  | 

14.  What  is  the  sum  of  |,  ^,  -/f,  &c.  to  infinity  ?         Ans.  4 

15.  What  is  the  sum  of  1,  01,  001,  ^.  to  infinity?    Ans.  | 

16.  What  is  the  sum  of  1,  |,  A,  -7^,  Ac.  to  infinity?    Ans.  IJ 

17.  What  is  the  sum  of  |,  t,  /f,  A,  for  7  terms?    Ans.  |Ht 

J         1         I 

18.  What  is  the  sum  of  j  ^  f^^*  f^*o.  to  infinity  ? 

Ans.  16f. 
Pboblem  IQ. 

The  first  term,  the  last  term  {or  the  extremes)  and  the  ratio  given,  to 

find  the  »nm  of  the  seri€s,\ 

Rule  L 

Divide  the  difference  of  the  extremes  by  the  ratio  less  by  1 ;  add 
the  greater  extreme  to  the  quotient,  and  the  result  will  be  the  sum 
of  all  the  terms. 

RrLE  n. 

Or,  Multiply  the  greatest  term  by  the  ratio,  from  the  product 
subtract  the  least  term;  then  divide  the  remainder  by  the  ratio, 
less  by  1,  and  the  quotient  will  be  the  sum  of  all  the  terms. 

*  To  find  the  aolid  content  of  a  globe.  8ee  Art.  34di  of  MenBcmtion  of 
SoUda.  Note,  that  523598  is  two  thuds  of  785398  the  aioa  of  a  ciicle,  whose 
diameter  is  1. 

t  It  will  be  seen,  when  we  come  to  eirculaiing  decimaU^  that  "9  is  the  xbamier 
^expressing  '999,  &c,  to  infinity. 

X  itule  1.  In  Note  1,  under  Prob.  I.  it  is  shown  that  the  difierence  of  the 
greatest  and  least  terms  divided  by  the  ratio  less  1  gives  the  snm  of  the  series  ez- 
oept  the  last  term.  To  this  quotient  add  the  last  term,  and  the  sum  isill  be  the 
sum  of  the  series. 

Rtik9i^3,  aie  demoostsated  under  Tbeonm  8  of  QesaieCrieal  FiopofftioB. 
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Rule  III. 

Otj  When  all  the  terms  are  given,  then,  from  the  product  of  the 
second  and  last  terms,  subtract  the  square  of  i\\^ first  term;  this 
remainder  being  divided  by  the  second  term  less  the  firsts  will  give 
the  sum  of  the  series. 

Examples.   , 

1.  If  the  series  be  2.  6.  18.  54.  162.  486.  1458.  4374.  what  is 
its  sum  total  % 

First  Method. 
From  the  greatest  term  =  4374 
Subtract  the  least  =        2 

r 

Divide  by  the  ratio,  less  1=3 — 1=2)4372  diff  of  extremes. 

Gluotient=  2186 
Add  the  greater  extreme=  4374 


656# 
4374—2 

Or, [-4374=6660  Ans. 

3-^1 

Second  Method. 
Greatest  term=4374 
Multiply  by  the  ratio=      3 


Product=  13122 
Subtract  the  least  term=         2 


Divide  by  the  ratio,  less  by  1«3— 1=2)13120 


6560  Ans. 


4374x3—2 

Or, ^=6560 

3—1 

Third  Method 

Greatest  tenn=4374 
Multiply  by  the  second  term=      6 


Product=26244 
Subtract  the  square  of  the  first  term=2x2=        4 


Ciride  the  remainder  by  the  2d.  term  less  the  fir6t=6— 2=4)26240 


Ans.    656t 


437  4  x-'^— 4 
Or, =6560. 
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2-  A  man  travelled  6  days^  the  first  day  he  went  4  miles,  and 
each  day  doubling  his  day's  travel,  his  last  day's  ride  was  128  miles; 
how  far  did  he  go  in  the  whole  ?  Ans.  252  miles* 

3.  A  gentleman,  dying,  left  5  sons,  to  whom  he  bequeathed  his 
estate  as  follows,  viz.  to  his  youngest  son  £1000;  to  the  eldest 
£5062  10a  and  ordered  that  each  son  should  exceed  the  next 
younger  by  the  equal  ratio  of  1^ ;  what  did  the  several  legacies 
amount  to?  Ana  £13187  lOs. 

Problem  IY. 

Given  the  extremes  and  ratiOj  to  find  the  number  of  terms. 

Rule. 

Divide  the  greatest  term  by  the  least ;  find  what  power  of  the 
ratio  is  equal  to  the  quotient,  then,  add  one  to  the 'index  of  that 
power,  and  the  sum  will  be  the  number  of  terms.* 

Examples. 

1.  If  the  least  term  be  2,  the  greatest  term  4374,  and  the  ratio  3 ; 
what  is  the  number  of  terras  ? 

Divide  by  the  least  term— 2)43 74=:greatest  term. 

3x3x3x3x3x3x3==quotient,2187=7th  pow.  th^  7+l=s8,  Ans. 

2.  A  gentleman  travelled  252  miles ;  the  first  day  he  rode  4  miles ; 
the  last  128^  and  each  day's  journey  was  double  to  the  preceding 
one :  How  memy  days  wais  he  in  performing  the  journey  ? 

Ans.  6  days. 

Problem  V. 

Given  the  lecut  term^  the  ratioj  arid  the  sum  of  the  series,  to  find  the 

last  term,  * 

Rule.  Multiply  the  sum  of  the  series  by  the  ratio  less  1,  to  that 
product  add  the  first  term,  and  the  result,  divided  by  the  ratio,  will 
give  the  last  term.! 

Examples. 

1.  If  the  first  term  be  2,  the  ratio  3,  and  the  sum  of  the  series 
6560:  What  is  the  last  term? 

*  Let  the  series  be  1,  2,  4,  8, 16,  or,  1,  1X2,  1X2»,  1X2»,  1X2«.    Divide  the 

lX'2* 
greatest  tenD  bj  the  least,  and  -^ — =24.    But  the  exponent  is  always  1  less 

than  the  number  of  tenns,  whence  4-|-l,  or  1  added  to  the  index  of  the  last  term 
will  ffye  the  number  of  terras.  Though  the  index  of  the  last  is  not  commonly 
given,  jet  as  the  quotient  arinng  from  dividing  the  last  term  hj  the  first  term,  is 
alwars  some  power  of  the  ratio,  it  is  readily  K>nnd  by  malttpl]cation,.as  in  the 
lat  Example. 

i  This  rule  follows  dirnctly  from  Ride  2,  Prob.  III.  For,  as  the  product  of  the 
list  term  and  ratio,  diminisbbd  by  the  first  term,  and  the  temaimiit  divided  by 
the  lalio  diminished  by  1.  gives  the  sum  of  the  series;  multiply  Uie  sum  of  the 
scries  by  the  ratio  dimimshed  by  1,  to  the  product  add  the  first  teim,  and  divide 
the  sum  by  the  ratio,  and  you  will  have  tbo  last  term. 
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Sum  of  the  8erie8^6566 
Mtihiplj  by  the  ratio  less  !=»=      2 


Prodiict=1312D 
Add  the  least  term=£         2 


Divide  their  sum  by  the  ratio:£3)13122 


3—1x6560+2  4374  Ana 

Or, =4374  Ans. 

3 
2.  A  gentleman  performed  a  journey  of  252  miles ;  the  first  day 
he  Tode  4  miles^  and  each  day  cifter  the  first,  twice  so  far  as  the  day 
belbre:  How.  far  did  he  ride  the  last  day  ? 

Ans.  128  miles. 

Problem  VI. 

CUven  the  least  ierrn^  the  ratio,  and  t/u  sum  of  the  series,  to  find  the 

number  of  terms. 

Rule. 

To  the  product  of  the  sum  of  the  series,  and  the  ratio  minus  1, 
add  the  first  term ;  which  sum,  divided  by  the  first  term,  will  give 
that  power  of  the  ratio  signified  by  the  number  of  terms.* 

Example. 

If  the  first  term  be  2,  the  ratio  3,  and  the  sum  of  the  series  80 : 
What  is  the  number  of  terms? 

Sum=80 
Multiply  by  the  ratio  lesa  1=3 — 1  =  2 


160 

Add  the  first  termss    2 


Divide  by  the  first  terms:2)162 

81  which,  found  iji  the  Ta- 
ble of  Powers,  is  the  fourth  power  of  the  ratio,  therefore  the  number 
of  terms  is  4. 

Problem  VII. 

Criven  the  extremes^  and  tke  sum  of  the  series,  to  find  the  ratio. 

Rule.  From  the  sum  of  the  series  subtract  the  least  term ;  divide 
the  remainder  by  the  sum  of  the  series  minus  the  greatest  term,  and 
the  quotient  will  be  the  ratio,  f 

*  By  Prob.  II.  the  differenee  between  1  and  that  power  of  the  ratio  mdioated 
by  the  number  of  terms,  divided  by  the  ratio  less  1,  and  the  quotient  mnltipUed 
by  the  first  term^  gives  the  sum  of  the  series.  Whence,  if  the  sum  of  the  seriea  be 
muhiplied  by  the  ratio  leas  1,  and  the  produot  be  addea  to  the  lc«et  term,  tou  will 
have'the  product  of  the  first  term  and  that  power  of  the  ratio  signified  by  the  mnn- 
bei'  of  terms.  Divide  then  the  iMmer  pNuoot  by  the  least  torn,  and  the  qootieBt 
will  be  that  power  of  the  ratio  ogniAed  by  the  number  of  terms. 

-r  This  rule  is  deduced  ftoax  Rule  %  Prob.  IH  in  the  eaoiesC  maaiMr. 


OEQMETRICAL  PROGRESSION.  fAl 

Examples. 

L  If  the  least  term  be  2,  the  greatest  tenn  4374,  and  the  sum  of 
the  series  6560 :     What  is  the  ratio  1 

Sum  of  the  8erie8s6560 
Subtract  the  least  term=      2 

Divide  the  ra;bj  the  sum  of  the  )    a^an^A^rA   oi  qa\Z^^/o  a 
Senear  minus  greatest  term         \  =6560-4374=2 186)65o8(  3  Ans. 

6558 

2.  A  debt  of  9252  was  paid  in  Qeometrical  Progression,  the  first 
payment  was  84  and  the  last  $128 :  in  what  ratio  did  the  payments 
exceed  each  other  ?  Ans.  2;  viz.  a  double  ratia 

Problem  VIIL 

The  first  term^  the  number  ofterMj>and  the  last  term  given,  to  find 

the  ratio. 

RVLB. 

Divide  the  greater  extreme  by  the  less,  and  extract  such  root  of 
the  quotient,  whose  index  is  equal  to  the  number  of  terms,  less  1.  Or, 
find  the  quotient  in  the  Table  of  Powers,  the  root  of  which  is  the 
answer.* 

Examples. 

1.  Given,  the  extremes  2  and  4374,  and  the  number  of  terms  8 : 
What  is  the  ratio? 

Divide  by  the  least  term=32)4374=greatest  term. 

1  V2187=3 


4374 
Or, 


3=3,  Ans. 


Problem  IX. 
T%e  extremes  and  number  of  terms  given^  to  find  the  sum  of  the  series. 

Rule. 

1.  Subtract  the  least  term  from  the  greatest,  and  make  the  dif- 
ference a  dividend. 

2.  Divide  the  greatest  term  by  the  least,  and  extract  such  root 
of  the  quotient,  whose  index  is  equal  to  the  number  of  terms  less 
1 ;  take  1  from  the  said  root,  and  make  the  remainder  a  d'visor. 
(Or  find  the  quotient  in  the  table  of  powers,  which  will  show  the 
root,  from  which  subtiact  1.) 


•  lift  the  wiiM  be  1,  1X3,  1X3«,  1X3»,  1X34.    Diwde  the  lart  term  by 
the  least  tenn'  and  ^^^=3*,  and  the  quotient  is  that  power  of  the  ratio,  whose 

index  is  1  less  than  the  number  of  terms!    Extract  that  root  of  the  qnotient, 
whose  iBdsK  is  1  kss  than  the  numbsr  of  tenns,  and  Uuvt  root  will  be  the  ratio. 
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3.  Divide  the  dividend  by  the  divisor,  and  the  greatest  tenn,  added 
to  the  quotient,  will  giVe  the  sum  of  the  series.* 

Examples. 

Given  the  extremes  2  and  4374,  and  the  number  of  terms  8: 
What  is  the  sum  of  the  series  ? 

From  the  greatest  term=4374 
Take  the  lea8t=      2 

Make  this  remainder  a  dividend  4372 


Divide  the  greatest  term  by  the  least  2)4374 

And  extract  the  7th  root  of  the  quotient,  V2187=:3  :   The^ 

3—1=2)4372 

Cluotient=2186 
Add  the  greatest  term=4374 


6560  Ans. 
4374—2 

Or,  4374H =6560 

1 


4374 


•-1 

— 1 


2 

Problem    X. 
Oivenihe  roHoj  the  number  of  iermSj  and  the  greatest  term^  to  find 

the  least  term. 
Rule. 
Divide  the  greatest  term  by  such  power  of  the  ratio,  whose  index 
is  equal  to  the  number  of  terms  less  1,  and  the  quotient  will  be  the 
least  tenn.t 

Example. 

If  the  ratio  be  2,  the  number  of  terms  6,  and  the  greatest  term 
128 :  What  is  the  least  ? 

128  

Or, =4 

2C-1 

*  Thb  rule  is  a  combination  of  the  foUowinff  steps.  Find  b^  Prob.  VIIL  ths 
latio,  and  then  find  by  Note  1,  under  Prob.  I.  Uie  sum  of  the  senes  except  the  last 
term,  b^  dividing  the  difierence  of  the  extremes  by  the  ratio  less  1.  To  this  quo- 
tient add  the  last  term,  and  the  sum  wiU  evidently  be  the  sum  of  the  series 

t  Let  the  geometrical  series  be,  9,  2x3,  2x3»,  2X3»,  2x3*.    And  the  least 

2X3* 
terra,  3,  is  evidently  equal  to  the  last  term,  -^ — =S*    ^  ^^  '^^^  of  the  kit 

term  b  one  le«  than  the  number  of  terms ;  the  reason  of  the  rale  is  evidsnt. 
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Problem  XI. 

CHven  the  ratio,  the  number  of  terms,  and  the  greatest  term,  to  find 

the  sum  of  the  series. 

Rule. 

1.  Divide  the  greatest  term  by  such  power  of  the  ratio,  whoM 
index  is  equal  to  the  number  of  terms  less  1 :  take  the  quotient 
from  the  last  term,  and  make  the  remainder  a  dividend. 

2.  Divide  the  dividend  by  the  ratio  less  1,  and  the  quotient 
added  to  the  greatest  term,  will  give  the  sum  of  the  series.* 

Example. 
If  the  ratio  be  4,  the  number  of  terms  6,  and  the  greatest  tenp 
3072 :  What  is  the  sum  of  the  series  1 

Divide  the  last  term  by  the  }  _  4WN/ANXiiN^A-inoi\QnTo/Q 
5th  power  of  the  ratio     \  =  4x4x4x4x4=1024)3072(3 

From  the  last  term=^3072 
Take  the  quotient^      3 


Divide  by  the  ratio  less  1=4—1=3)3069 

Cluotient=1023 
Add  the  greatest  term=3072 

AnB.=4095 
3072 
3072 


Or,  3072H =4095. 


Problem  XII. 

Given  the  ratio,  the  number  of  terms,  and  the  sum  of  the  series,  to 

find  the  least  term. 

Rule. 
Divide  the  ratio^  less  1,  by  such  power,  less  1,  of  the  ratio,  whose 
index  is  equal  to  the  number  of  terms,  and  the  quotient,  multiplied 
by  the  sum  of  the  series,  will  give  the  least  temiLf 

Example. 
If  the  ratio  be  4,  the  number  of  terms  6,  and  the  sum  of  the  series 
4095 :  What  is  the  least  term? 

*  Find  by  Prob-  X.  the  leait  tenn,  and  then  find  by  Rale  1,  Prob.  III.  the  smn 
of  the  seriss.    Thb  process  corresponds  to  the  mk  in  the  tert 

t  By  Prob.  II.  the  ratio  is  raised  to  a  power  whose  index  is  the  nnzDher  of  terms, 
and  then  diminished  1,  and  the  lefnainder  is  divided  by  the  ratio  lees  1.  This 
quotient  multiplied  hy  the  least  term,  ffives  the  som  of  the  series.  Whence  the 
least  term  must  be  equal  to  the  sum  of  w  terms  divided  by  this  qootient,  mlaeh 
is  the  rule. 
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4X4X4X4X4X4^096,  and  4096—1=4095,  then,  the  ratio  leas  1, 

3  3         4095^^^^ 

divided  by  4095,  is  4095' and  4995  X     1 

4—1 
Or,   4«_i  X4095=3. 

PnOBXEH  XIII. 
CHven  the  ratio,  the  number  of  terms^  and  the  sum  of  the  series,  to 

find  the  greatest  term. 

Rule. 

1.  Subtract  that  power  of  the  ratio,  which  is  equal  to  the  num- 
ber of  terms  less  1,  from  that  power  of  it,  which  is  equal  to  the 
whole  number  of  terms. 

2.  Divide  the  remainder  by  that  power  of  the  ratio  minus  unity 
which  is  equal  to  the  number  of  terms,  and  the  quotient,  multiplied 
by  the  sumi  of  the  series,  will  give  the  greatest  term.* 

Example. 
If  the  ratio  be  4,  the  number  of  terms  6,  and  the  sum  of  the 
series  4095 :   What  is  the  greatest  term  % 
From      4x4x4x4x4x4=4«=4096 
Subtract  4x4x4x4x4     =4* =1024 


3072 


Divide  by  4«— 1=4095)3072=— which  multiplied 

3072  4095  4095 

by  the  sum,  is x =3072  Ans. 

4095       1 
4« 4C-1 

Or,     46_px4095=3072 

3.  The  two  last  problems  may  be  solved  ey  dne  short  operation, 
thus:  Divide  the  sum  by  the  ratio,  and  the  remainder  afler  the  ope- 
ration  will  be  the  least  term ;  then  take  the  quotient  from  the  sum 
of  the  series,  and  the  remainder  will  be  the  greatest  term-f 

*  Thii  rule  is  a  contnctum  of  the  foltowing  procees.    Find  bj  Pro|).  XII.  the 
(east  term,  and  then  find  by  Prob.  I.  the  greatest  term.    Thus  in  the  exam- 
4—1  4—1 

pie; ^x4(J95=the  least  term  by  Pmb.  XII.j  and  by  Prob.  I. X4096 

4«— 1  4«— 1 

4 — 1  4—1X4'  4* --4' 

X4«-i= X4095X4«=the  greateat  tenn= X4095  = X 

46-1  ^  4«-l  4«—l 

4095=3079,  the  greateit  terra, 
t  Let  the  eencs  be  3+12-H8-fl92-l-768+3073=4095,  or  let  M  be  written 

3+3x4+3X4<+3X4'+3X4«+3x4i=4095.     ThU  is  the  same  aa  3+3X 

444»-H'+*H4«  =409&,aiiditi8eTideBtthat409&-3=3x4-H*-H'-H^-H' 

and  that  4095—3  contains  3x4+4^+49+14+41,  a  certain  number  of  tiakes 

4095-3 
exactly,    if  then  both  be  divided  by  the  ratio  4,  we  shaU  have =:3x 

l+4+4«+4344*  =3x341»1033=the  rnunber  of  tiinis4  is  contained  tzMtly 
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For  the  least  term.  For  the  greatest  term. 

4)4095(1028  quotient.  From  the  8i]m=4095 

4  Subtract  the  quotient=1023 

09  An8.=3072 

8 

15 
12 

3  Ans. 

Problem  XIY. 
Given  the  ratio,  the  last  term,  and  the  mm  of  the  series  to  find  the 

first  term. 

Rule. 

From  the  sum  of  the  series  take  the  last  term,  and  multiply  the 
remainder  by  the  ratio ;  then  take  this  product  from  the  sum  of  the 
series,  and  the  remainder  will  be  the  first  term.* 

Example. 
If  the  ratio  be  4,  the  last  term  3072,  and  the  sum  of  the  series 
4095 ;  what  is  the  first  term  ? 

From  the  sum=4095 
Take  the  last  term=3072 


Remainder=1023 
Multiply  by  the  ratio=      4 


Subtract  4092  from  the  sum. 


And  the  remainder  3  is  the  Answer. 

Problem  XV.  and  XYI. 

{Hven  the  number  ofterms,  the  last  term,  and  the  sum  of  the  series,  to 

find  the  first  term  and  the  ratio. 
The  solution  of  these  two  Problems  being  very  tedious  by  the 
Theorems,  they  may  be  solved  by  a  very  short  operation ;  thus^  Di- 

in  4095 — 3.  I(  however,  the  fint  tenn  3,  be  not  taken  fiom  the  fom,  it  u  endent 
that  ibid  ratio  mual  be  oontaitted  in  4095,  the  aame  number  of  timea,  or  1083  timoa. 
with  a  remainder  always  equal  to  the  firrt  term,  which  is  in  this  example  3.  Ana 
thus  alio  Ibr  any  other  caae  where  the  fint  term  ia  leas  tlum  the  ratio. 

Again,  3+3x444s-H344444*=4095,  or  as  it  may  ako  be  written,  3X 


l.f4^a-|^s^4^«r=4095.    But,  we  ham  Men  that  3X144+4^+^'+^^ 
4095—3  ——————— 

is  contained  in Juat  1083  timea,  and  3X1-+4  I  4»-H>-f44  i.  the  aeriM 

4 
«icefl  the  laat  term  3X4* .    Therefoie  4095—1083=3(^72,  the  last  term. 

*  Thli  mleia  deduoed  ftom  Rule  1,  Prob.  lU.  and  will  be^vident  oft  attcndiiii 
tothat  rale. 

21* 
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vide  the  sum  of  the  series  by  the  difference  between  the  sum  and  the 
last  term ;  the  quotient  will  give  the  ratio,  and  the  remainder,  after 
the  operation,  the  first  term.* 

Example. 

If  the  number  of  terms  be  4,  the  last  term  54,  and  the  sum  of  the 
series  80 ;  required  the  first  term  and  the  ratio  ? 

'    From  the  sum=80 
Take  the  last  term=:54 

Divide  by  the  difference=26)80(3  the  ratia 

78 

The  first  terra=  2 


The  following  Table  exhibits  a  summary  view  of  the  doctrine  ofGe^ 

metrical  Progression. 


CASES  OF  GEOMETRICAL  PROGRESSION.       ] 

Caae  |    Given    (   Required    |                    Solution 

1. 

arn 

I 

n — 1 
ar        Prob.  I. 

s 

r— 1                                     » 

X  a    Prob.  IL 

r— 1 

2. 

arl 

s 

U-a 

l-\ Prob.  III. 

r—\ 

n 

L.I — L.a 

+1     Prob.  IV. 

Lr 

^  By  the  second  rule,  Prob.  XIII.  it  is  found  that  if  the  sum  of  the  leriM  be  di^ 

tided  by  the  ratio,  the  quotient  is  the  diflferenoe  between  the  sum  of  the  eeiies 

and  the  grcatrst  term,  and  the  remainder  is  the  first  term.    Therefore,  if  Uie  sum 

of  the  scries  be  divided  by  the  difference  between  the  sum  and  the  last  term,  the 

quotient  must  be  the  ratio,  and  die  remainder  the  least  term.    In  the  example 

4095 
there  taken,  the  greatest  term  divided  by  the  ratio,  or    .    =1083  with  a  remain- 

der:=3  the  first  term.     But  as  1033=409&— 3073  or  the  difleienoe  between  the 

4095 
sum  of  the  series  and  the  last  term,  theiefoxe  aqor    'tim^^'  *^*  ^'^i,  «"*d 

leaves  a  remainder  3,n:the  first  term.    The  same  must  hold  true  in  efeiy  series, 
'Where  the  ratio  is  greater  than  the  least  term. 
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M7 


Case 


Given   |    Required   | 


Solution. 


3. 


ar$ 


I 


n 


r— lX.^+a 


Prob.  V. 


L.  r —  1  XS'\-o> — 1«'^ 


Prob.  VI. 


4. 


als 


i    5. 


ans 


6. 


anl 


7. 


mi 


8. 


m$ 


n 


I 


a 


I 


Prob.  VII. 


./ 


Ij.I — Xt.a  ,  - 
■=-.4-1 


L.S — a — L,s — / 


rs 


n 
-r  = 


n — I 


/X«— /|     =«X*— <*( 


a 


n— 1      Prob.  ym 


^ PK)b.IX. 


a 


f^-l 


— 1 


fi — 1    Prob.  X. 


/ 


n— 1    Prob.  XL 


r— 1 


r-.l 


■X«    Prob.  Xil. 


n 
r— 1 


n     n — i 


-x«  PioK  xni. 


n 
r-1 


MaaMw^iMMta 


ais 


INTGRBST. 


Casel  Given     |    Required   | 


Solution. 


9. 


fU 


»— rx»— /  Prob.  XIV. 


LI — L.S — rx« — I 

lT-^' 


10. 


id$ 


axi — A 


1 


-Ixs—l 


»— 1 


n    s  )»— 1       I 

r^ r       =~ 

I 8  I — f 


^  a=fir8t  or  least  term. 
I  2=laBt  or  greatest  term. 

Here  1*=®^"^  ^^  *^^  ^^®  terms. 
^n=snumber  of  terms. 
r=rratia 
L=logarithm. 


Examples  in  Geometrical  ProorbssioNi 

To  be  solved  by  those  formulao  in  the  Table,  of  w]iich  the  rules 

are  not  given  in  the  Problems. 

1.  The  least  term  is  2,  the  greatest  term  4374,  and  the  sum  of 
4he  series  6560 ;  required  the  number  of  terma  An&  8. 

This  is  sdved  by  the  2nd  rule  of  Case  4  In  the  table. 

2.  If  the  ratio  be  4,  the  last,  term  8072,  and  the  sum  of  the  lo- 
ries 4095 ;  what  is  the  first  term  and  the  number  of  terms  7 

Ans.  The  first  term  3,  the  number  of  terms  5. 
Wrought  by  Case  9. 

8.  Given  the  number  of  terms  4,  the  last  term  54,  and  the  sum 
«f  the  series  80,  to  find  the  first  term  and  ratio. 

Ans.  The  first  term  2,  the  ratio  3. 
Wrought  by  Case  9  in  the  table. 


Mw 


INTEREST. 


Interest  is  a  premium  allowed  by  the  Borrower  to  the 
LendfT,  for  the  use  of  his  money.  It  is  estimated  at  a  certain 
number  of  pounds,  dollars,  &c.  for  each  hundred  pounds,  dollars, 
^.  for  a  year ;  and  in  the  same  proportions,  for  a  less  or  greater 
sum,  or  for  a  longer  or  f^hortpr  time.  Hence,  interest  ia  said  to 
be  ao  much  jper  ant,  ox  per  tentum^  jwr  oimtiii. 


SMPLE  INTESBST. 


2tt 


The  principal  is  the  sum  lent. 

The  rate  is  the  premium  per  cent,  agreed  on.* 

The  Amount  is  the  sum  of  the  principal  and  interest 

Interest  is  of  two  kinds,  Simpie  and  Compound. 

SIMPLE  INTEREST. 

Simple  Interest  is  that  which  is  allowed  on  the  Principal  only. 

Note.  By  this  Rule,  Commission,  Brokerage,  Insurance,  purcha- 
sing Stocks,  or  any  thing  else,  rated  ^t  so  much  per  cent,  are  calcu- 
lated. 

General  Rule. 

1.  Multiply  the  Principal  by  the  Rate,  and  divide  by  100  (or  cut 
off  the  two  right  hand  figures  in  the  Pounds)  and  the  quotient,  or 
left  hand  figures  will  be  the  answer  in  Pounds,  &c.  the  right  hand 
figures  being  reduced  and  cut  ofif  as  at  first  If  the  principal  be 
dollars,  the  right  hand  figures  will  be  cents.! 

2.  For  more  years  than  one,  multiply  the  Interest  of  one  year  by 
the  number  of  years. 

3.  For  any  number  of  months,  take  the  aliquot  parts  of  a  year ; 
and  for  days,  the  aliquot  parts  of  30. 


NoU.  When 
the  rate  per  cent 
per  annum  is 


91 
8 
6 
4 
3 
L2J 


multiply 
the  prin-<^ 
cipal  by 


LiJ 


of  the   given    number    of 
»  months,  and  you  will  have 
the  interest  for   the  given 
time. 


Examples* 

1.  What  is  the  inttrest  of  £573  13s.  Q^d.  at  6  per  cent  per  an- 
num? Ans.  £34  8&5d. 

*  Lawful  or  leffol  intofest « that  which  b  peiniittad  by  the  lawi  of  the  State. 
It  ia  different  under  different  i^ovemmente.  In  England  tne  Rate  ia  jive  per  cent. 
In  the  New  England  Statea,  it  ia  aix,  and,  in  the  State  of  New  York  it  ia  ttven 
per  cent.  The  courta  of  the  United  Statea  allow  hitereat  according  to  the  practice 
of  the  State  where  the  autt  waa  commenced.  The  rulea  of  the  Courta  in  Uie  Statea 
of  Maasachuaetta,  Connectkot^  and  New  YoA,  for  computiDg  Ugai  intereet,  will 
he  given  immediately  before  *^' 


t  Thia  ndeiaacoDliactkniof  a  pfoceaa  in  the  Roleitf  Thim.    Thus  in  the 

£  Rate.        Principal. 
Iflt  Ejcanple.    Aa,  IQO  ::  6  ::  £b'n  lia.  9id.:  the  Interest  for  a  year.    And 

6Xi5573  13e^Ji£^^3^  8a.  6d.  the  interest.    The  remainder  of  the  rule  ia 

100 
obvious. 

Thft  reason  of  the  rule  in  the  Note  above  is,  that  aa  9  ia  |  of  12  msotha,  if 
the  rate  be  9  [ler  cent,  multiply  the  principal  by  |  of  the  montha;  if  the  rale 
be  8  per  cent,  by  |  of  the  number  of  months ;  and  if  6,  by  half  the  months^ 
Ac 
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£573  13  9i 
6 

£34-42  2 
20 

9 

8-42 
12 

513 
4  • 

•52 


2.  What  is  the  interest  of  £329  17s.  G^d.  for  3  years,  7  months^ 
and  12  days,  at  5  per  cent  per  annum.  Ans.  £59  Ids. 


£329  17  6id. 


5 

16-49 
20 

7  8i 

9-87 
12 

1052 
4 

2i0 


Gmons. 


1  mon. 
10  days 

2  days 


i 


J. 

1 


Then, 
16  9  lOj  interest  of  1  year 


49  9    7^  do.  of  3  years. 
8  4  ll|  do.  of     6  months 
17    5}  do.  of      1  month 
9     If  do.  of  10  days 

1     9}  do.  of  2  days 


Mhm 


Ans.  £59  13        do.  of  3y.  7m.  124 


Or  thus :      £     s.     d. 
£5 


6  months 


1  month 

10  days 

2  days 


A 
k 


i 


329 

17    6| 

16 

9  10^ 
3 

49 
8 
1 

9    7 
4  11 

I    ^ 

9    h 

1    9 

£59  13  Ans. 

3.  What  is  the  interest  of  347  dollars  50  cents,  at  6  per  cent 
per  annum  for  a  year. 

$347-50    Or  9100 :  6  ::  347-50a  :  $20-85c. 
6 


20-8500    Ans.  $20  85c. 
4.  What  is  the  interest  of  $797  13c.  at  6  per  cent  per  annun^ 
for  8  months  9 


SIMPLE  INTEREST.  %1 

$797-13 
4 


3 1  8852    Ans.  $3 1 88c.  B-^m. 

5.  What  is  the  interest  of  $649  i7c.  at  6  per  cent,  per  annuoo, 
for  15  months?  Ans.  $48  68c.  7}m. 

6.  Required  the  amount  of  £725  12&  6d.  at  5  per  cent  per 
annum,  for  a  year?  5^-^o\'^'Z5   12  6 

36    5  7i 


Ana.  £761   18  1^ 
7.    What  18  the  amount  of  $560  50c.  at  6  per  cent,  for  16  monthsJl 

$560  50 
8 


44*84 
560  50 

Ans.  $605 -34c. 

8.  What  ifl  the  interest  of  $150  75c.  for  1  month,  at  6  per  cent 
per  annum?  J 1 150-75 

•75375    Ans.  75ct8.  3}  mills. 
So  that  any  number  of  dollars,  considered  as  so  many  cents,  is 
the  interest  for  2  months,  at  6  per  cent  and  the  half  of  it  is  the 
nonthly  interest. 

COMMISSION,  OR  FACTORAGE, 

Is  an/  allowance  of  so  much  per   cent  to  a  Factor  or  CorreB- 
pendent,  for  buying  and  selling  goods. 

9.  Required  the  commission  on  £436  9s.  6d.  at  3|  per  cent 

je436    9    6 
3i 

1309    8    6 
218    4    9 


15-27  13    3 
20 

5-53 
12 

6-39 

4 


1-56  Axu.  £15  6  6^ 


252  aniFLB  INTBBXBT. 

10.  Required  the  commiflnon  cm  8649  75c.  at  1}  per  ceu« 


i 


64975 

324-a75 

162-4375 


1137-0625    Ans.  $11  37c.  0|m. 

BROKERAGE. 

Is  an  allowance  of  so  much  per  cent,  to  a  person  called  a  Brokeri 
for  assisting  merchants  in  purchasing  or  selling  goods. 

1 1.  Required  the  Brokerage  on  £91 1  12a  at  5s.  or  ^  per  cent. 

58.==;l|911    12 

2-27   18 
20 

5-58    Ans.  £2  5a  ejd. 
12 

6-96 
4 

3-84 

12.  Required  the  Brokerage  on  9876  21c.  at  2!^  oeaU^  or  at| 
percent  1|876-21 

292-07    Ana  $2  92c.  Oi^m- 
BUYING  AND  SELLING  STOCKS. 

Stock  is  a  general  name  fcnr  the  capitals  of  trading  compames^  o^ 
of  a  food  established  by  government,  the  value  of  which  is  vana- 
bla 

13.  Required  the  amount  of  £375  15s.  bank  stock,  at  £75  per 


cent 


50 
25 


375  15  Or  thus: 

|25|i|375  15 

187  17  6         Subtract  93  18  9 

93  18  9  

As  hefo^  £281  16  3 


Ans.  £281   16  3 
14.  Required  the  amount  of  $2195  50c.  bank  stock,  at  125  per 
cent  |25|i|2195-50 

Add  548-875 


Ans.  $2744-375 

15.  What  is  the  value  of  $6950  «t  105  per  cent  ? 

Ana  $7297  SOcts. 

16.  Value  of  4(025  of  0lock  at  96  per  cent?    Ans.  £213  15sl 


SIMPLE  INTSREBT.  Ste 

TO  CALCULATE  INTEREST  FOR  DAYS. 

Rule  I. 

Multiply  the  principal  by  the  days,  and  that  product  by  the  rate^ 
and  divide  the  lost  product  by  365x100.* 

15.  Required  the  interest  of  £360  lOs.  for  175  days  at  6  ]per 
^^^'  360-5x175x6      ^.^  ,^     ^.^  ^     ^,, 

Rule  for  making  a  divisor  for  any  Rait. 

Multiply  365  by  100,  and  divide  by  the  Fate.    Thua^  for  6  par 

^      365X100    „--  ,.  . 

cent    :; =6083  divisor. 

6 

„     ^               365x100    ^^^^  ^.  . 
For  6  per  cent =7300  divisor. 

5 

For  7  per  cent. = =5214  divisor,  and  so  for  any  other 

rata    Therefore, 


^  This  role  u  the  rofult  of  a  statcaneiit  in  the  Double  Rule  of  Three,  ae 
IbQowe.  £  Rate.    Prin. 

Ab  100  :  6   ::  *  360*5  :  the  interest  for  1  year. 
Days.  Days. 

And  as  365  :  175  :  the  inteiest  for  175  days.    Wrought  aecoiding 

to  the  Role  we  have     — ■- =£lO  7s.  4|d.  the  inteiesi  reqniied. 

366X100 

The  mle  for  finding  a  divisor  for  any  Rate,  is  a  contraction  of  this  result. 

360-5x175x6  6 

6  6  1 

]astfira(Ctioiiby6,theRate,  wehave  - — ^ =- =-7r;3r*     Therefore  360*5 

^  ^  365X100    36500    6083 

6  1  360*5X175 

X175X«^  --- =360-5Xl75X-:; = — •    Inthesameway  divisoia 

^        365X100  6083  6083 

■le  formed  for  any  other  rate.    Hence  too,  the  2d  Rule  is  obvious,  for — ~-~- — 

6063 

=the  interest,  and  is  the  product  of  the  princtpal  and  days  divided  by  the  divi- 
sor formed  as  above. 

When  the  time  is  given  in  motiM*,  the  divisor  is  formed  in  a  similar  manner. 
Suppose  in  the  lafd  ezAniplo  the  time  had  been  1 1  months.    Then, 
As  100 :  6  ::  360*5  :  the  mterest  for  a  year,  and  as  13 :     ::  11  months  :  theinter- 

360-5X11X6  6 

est  for  11  months.    Then — =:the  interest=360^XllX  TX3r= 

12X100  1900 

— -— — .    If  the  Rate  were  5,  then = — .    Hence  the  rule  is  evident 

200  '  1900     940 

NoU,    As  365  days  :  5  jper  cent.  ::  7300  days  :  100  per  cent.    And  as  If 

months  :  5  per  cent.  ::  940  months  :  100  per  cent.    Hence  it  is  evident  that  if 

the  Rate  be  5,  any  principal  vfiH  gain  too  per  cent  that  is,  wiU  doable  in  7300 

^ys  or  340  months.    And  at  6  per  cent,  any  sum  will  ilouble  in  60H3  dajs^  er 

900  months^  and  at  7  per  cent,  in  59U  s-  days,  or  17  if  montlM. 


064 


SIMPLE  INTEREST. 


Rule  II. 

Multiply  the  principal  by  the  days;  divide  by  6083  for  6  per 
cent,  and  7300  for  5  per  cent,  (the  days  in  which  any  sum  will 
double  at  those  rates)  and  the  quotient  is  the  interest  For  months, 
multiply  the  principal  by  them,  and  divide  by  200  for  6  per  cent, 
or  240  for  5  per  cent,  (the  months  in  which  any  sum  will  double 
at  those  rates)  and  the  quotient  is  the  answer. 

Hence,  when  interest  ia  to  be  calculated  on  cash  accounts^  or 
accounts  cunent,  where  partial  payments  are  made^  or  partial 
debts  contracted ;  multiply  the  several  balances  into  the  days  they 
are  at  interest,  which  should  be  done  at  every  transaction,  and  the 
sum  of  these  products  divided  by  6083  and  7300  will  give  the  in- 
terest at  6  and  5  per  cent.  For  any  other  rate^  make  the  proper 
addition  or  deduction,  or  find  a  divisor  as  before  directed. 

When  partial  payments  are  made  at  short  periods,  subtract  the 
several  payments  from  the  original  sum  in  their  order,  placing 
their  dates  in  the  margin. 

16.  Suppose  a  bill  of  8359  was  due  January  1,  1807;  that  $75 
was  paid  February  3d,  $50  March  5th,  $80  April  9th,  and  June  7th, 
$145 :  What  interest  is  due  at  5,  6  and  7  per  cent.  ? 


Dates. 

Bill. 

Days. 

Products. 

January  1. 
Feb.  3,  paid 

$350 
75 

33 
30 
35 
59 

11550 

• 

Balance, 
March  5,  paid 

275 
50 

8250 

Balance, 
April  9,  paid 

225 

80 

7875 

Balance^ 
June  7,  paid 

145 
145 

8555 

7300)36230(4^63 
Ans.  $4  96c.  3m.  at  5  per  cent. 

6083)36230(5^55. 
Ans.  $5  95|c.  at  6  per  cent. 

5214)36230(6^48 
Aqs.  $6  94c.  8m.  at  7  per  cent 


After  the  dates  are  placed  in  the  margin,  the  number  of  days  in 
each  of  those  periods  is  to  be  comput^  and  marked  against  its 
respective  sum :  lastly,  divide  the  sum  of  the  products  by  6083,  dbc. 

interest  on  accounts  current  is  calculated  nearly  in  the  same 
manner. 

17.  Compute  the  interest  at  6  per  cent  on  the  following  account 
to  August  10th. 


aiHPLB  INTEREST.  %& 

O.        Mr.  A.  Jones,  his  account  cunent,  iriUi  B.  Can,        Ci. 


Jan.  i,  To  Cash, 
Feb.  10,  To  do. 
May  15,  To  da 
July  25,  To  do. 


560  March  10,  By  Cash,  - 
300  April  25,  By  do,     ■ 
140  June  16,  By  do. 
100  July  21,  By  do.       - 


!807 

DslDays. 

Products. 

Dr.     Cr. 

Jao. 

1, 

Dt 

560 

40 

22400 

•560     120 

Feb, 

10 

Dr 

3(W 

300     130 
140     4S0 

Dr. 

B60 

28 

24080 

100     150 

March 

10, 

Or. 

IM 

1100     850 

Dr, 

no 

46 

34040 

850 

April 

25, 

Cr. 

I3'i 

250  Balancft 

Dr. 

610 

20 

12200 

May 

15, 

Dr. 

M'J 

January     30 
February  28 

Dr. 

750 

32 

84000 

Mareh       31 

June 

16, 

Cr. 

4,:.u 

April          30 
May          31 

Dr, 

300 

35 

10500 

June          30 

July 

21, 

Cr. 

I5(J 

July          31 
August      10 

Dr, 

750 

4 

600 

July 

25, 

Dr. 

Itio 

Days       221 

Aug. 

10, 

Dr, 

250 

16 

4000 

6083)131820(2 

■57 



Ans  921 

67a 

2ii 

221 

131820 

Here  the  euma  on  either  side  are  introduced  according  to  the 
vrder  of  their  dates ;  thoee  on  the  Dr.  side  are  added  to  the  former 
balance,  and  those  on  the  Cr.  side  subtracted.  Before  we  calcu- 
late the  days  we  try  if  the  last  sum  9250  be  equal  to  the  balance 
of  the  account,  which  provea  the  additions  and  subtractions.  And 
before  multiplying  we  try  if  the  sum  of  the  column  of  days  be  equal 
to  the  number  of  days  from  January  1  to  August  10. 

When  payments  are  made  at  considerably  distant  periods,  it  is 
usual  to  calculate  the  interest  to  the  date  of  each  payment,  aud 
odd  it  to  the  principal,  and  then  subtract  the  pajnuent  from  the 


18.  A  note  was  given  for  $540  the  18lh  August,  1804,  and  there 
Was  paid  the  19tb  of  March,  1805,  iSO,  and  the  ISth  of  December, 
1605,  $25;.  and  the  23d  of  SeBlgmber,  1806,  925;  and  the  18lh 
of  August,  1^107,  91 10:  Req^n^he  interest,  and  balance  due  on 
ibA  nth  of  November,  1807,  s^'^per  cenL  ? 


aiMFLE  INTEREST. 


A  note  ^ven  18th  Augast,  1804|  for  9540 

Interest  to  19tti  March  1805,  218  dajB,    $19*352        19  352 


Paid  19th  March,  1805, 

Balance  due  19th  March,  1805. 
Interest  to  19th  Dec.  1805,  275  days, 
Balance  due  19th  Dec.  1805, 
Paid  19th  Dec.  1805, 

Balance  due  19th  Dec.  1805, 
Interest  to  23d.  Sept  1866,  278  days, 

Balance  due  23d  Sep.  1806, 
Paid  23d  Sept  1805, 

Balaace  due  23d  Sept.  1806, 
Interest  to  18th  Aug.  1807,  329  dajw, 

Balance  due  18th  Aug.  1807, 
Paid  18th  Aug.  1807, 

Balance  due  18th  Aug.  1807, 
Interest  to  1 1th  Nov.  1807  85  dajrs^ 


Balance  due  11th  Nov.  1807, 
Amount  of  interest  paid, 


559352 
50 

28022 

509  352 
23D22 

532374 
25-00 

23197 

507-374 
23197 

530571 
25-000 

27*343 

505  571 
27-343 

532-914 
110- 

6-909 

422^14 

5-909 

428-823 

•98-823 


19.  A  owes  B  the  following  sutns,  with  interest  at  6  per  cent 
per  annum:  $60  for  7  months,  $150  for  9  months,  $75*50  for  3 
months,  $365*25  for  8  months,  and  510*20  Ibr  5  months:  Required 
the  amount  ? 

$    60    x7»:  420 

ISO    X9«1350 

75  50X3»  226*50 

365-25x8=2922 

510  20x5s2551 


$ 


1160-95  200)7469-5O(37'347  Interest 

1160-95    Principal 

Ans.  $1198-297  Amount 
20.  A  note  for  $1000  is  given  January  1,  1803,  with  interest  at 
6  per  cent  per  annum;  FelHruarv  19,  1803,  $100  are  paid;  June 
7,  1803,  $150;  AprU  14,  1804,  $3750;  July  11,  1804,  $75:  Sept 
?9,  1804,  $250;  Dec.  17,  1805,  $39;  March  i,  1806,  $175: 
Aug  7,  1806,  $105;  Oct  30,  1806,  $50;  May  12,  1807,  $40|  and 
Nov.  17,  1807,  $72 :  How  much  is  due,  January  1,  1808  ? 


SIMPLE  INTEREST  BY  DECIMALS. 
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SIMPLE  INTEREST  BY  DECIMALS. 

A  TABLE  OF  RATIOS,  FBOM  ONE  POUND,  dx.  TO  TEN  POUNDS. 


lUt.  per  cent 

1    ndM. 

rate  per  cent 

1   imtiai. 

1  rate  per  cent 

1  ntiM.  1 

1 

•01 

4 

•04 

7 

•07 

1+ 

•0125 

4i 

•0425 

n 

•0725 

li 

•015 

H 

•045 

7i 

075 

If 

•0175 

H 

•0475 

7i 

•0775 

2 

•02 

5 

•05 

'       8 

•08 

2> 

•0226 

H 

•0526 

H 

•0825 

2i 

•025 

H 

•055 

H 

086 

2i 

•0276 

5f 

•0576 

8f 

•0875 

-» 

•03 

6 

•06 

9 

•09 

H 

•0325 

6i 

•0625 

9i 

•0925 

H 

•036 

H 

•065 

9+ 

•095 

H 

•0375 

6t 

•0675 

9f 

•0975 

■ 

I 

10      1 

1 

Ratio  is  the  Simple  Interest  of  £1  or  $1  for  1  year,  at  the  rate 
per  cent,  agreed  on,  and  is  found  hy  dividing  the  rate  by  100,  and 

reducing  it  to  a  decimal.  Thus,  ToTr='06,  and,  Yto^='65,  and  so  on. 

* 

A  Table  for  the  ready  finding  of  the  decimal  parts  of  a  jear^ 
equal  to  any  number  of  days,  or  quarters  of  a  year. 


I  Days.   I  decimal  parts.  |    days.    |  ilecimal  parte.  |  days.   |    dec.  parte.     [ 


1 

2 
3 
4 
5 
6 
7 
8 
.  9 

•00-274 

•005479 

•008219 

•010959 

•013699 

•016438 

•019178 

•021918 

•024657 

10 
20 
30 
40 
50 
60 
70 
80 
90 

•027397 
•054794 
•082192 
•109589 
•136986 
•164383 
•191781 
•219178 
•246575 

100 
200 
300 
365 

•273973 

•547945 

•821918 

1^000000 

i  of  a  year=^25 
+  of  a  year='5 
f  of  a  year=^75 

CASE  I.* 

The  principal^  timej  and  ratio  giveuj  to  find  the  interest  and  amount. 

Rule. 

Multiply  the  principal,  time  and  ratio  continunlly  toerether,  and 
the  last  product  will  be  the  interest,  commission,  brokerage,  &c.  to 
which  add  the  principal,  and  the  sum  will  be  the  amount. 

« 

*  Tbis  is  a  contraction  of  the  G«nera]  Rule  for  Simpfe  Tnterpst.  If  the  inter- 
est on  £30  or  93f)  was  required  for  2  years  at  6  per  cent,  by  the  general  rule, 

30X6  6 

the  interest  is  -ns-x3=30X?7wX2=30x06X2,    which    is   the    product,  of 


too 


principal,  ratio,  and  time.    And  the  amoimt=::30+30X'0GX2=£36.6  or  f. 

22* 


ms  «MPLE  DTTEREOT  BY  DBCDIAIA 

Examples. 

1.  Required  the  amount  of  £537  lOs.  at  £6  per  cent  per  annum 
for  5  years  1 

Principal  537*5 
Mukipl J  hj<he  ration    *G€ 

Product  32-250 
Multiply  by  the  time  =s        5 


Inter(«t=161-250 
Add  the  principal=537'5 


Amount=698'75 
20 


15-00  Ans.  £698  15s. 
Or,  537 5x06x5+637-5=£ 598  15& 

2.  What  is  the  simple  interest  of  £917  i6s.  at  £5  per  cent  per 
annum,  for  7  years?  Ans.  £321  4  7. 

3.  What  is  the  amount  of  £391  17fl.  aX  £4|  per  cent  per  annnn^ 
for  34  years?  Ana  £449  3  1|. 

4.  What  is  the  amount  of  £235  38.  9d.  at  £5^  per  cent  per  an- 
num, from  March  5th,  1784,  to  Nov.  23d,  1784? 

Ans.  £244  0  8|. 

5.  If  my  correspondent  is  to  have  £2^  per  cent ;  what  will  his 
commission  on  £785  15a  amount  to?  Ans.  £19  12  10|. 

6.  What  will  be  the  interest  and  amount  of  £445  lOs.  in  3  years 
and  129  days,  at  £8^  per  cent  per  annum  ? 

Ans.  Interest,  £126  19  8^,  and  the  amounts  £572  9  8 f 

7.  If  a  broker  disposes  of  a  cargo  for  me,  to  the  amount  of  £637 
IDs.  on  commission  at  £1  j^  per  cent  and  procures  me  another  cargo 
of  the  value  £817  15s.  on  commission  at  £1J  per  cent. ;  what  will 
his  commission,  on  both  cargoes,  amount  to  ?  Ans.  £22  5  7. 

8.  What  is  the.  simple  interest  of  $66*666  for  1|  years  at  7  per 
cent  ?  Ana  98  16c.  6m. 

9.  Find  the  amount  of  f  1  for  9  years  and  200  days,  computing 
interest  at  7  per  cent  ?  Ana  91  66c.  8m. 

10.  What  is  the  interest  of  9236  at  5  per  cent,  for  one  year  and 
300  days  ? 

1 1.  Required  the  interest  on  $6485  at  6  per  cent  for  two  year^ 
six  months  and  20  days. 

CASE  II. 
The  amourU,  It  vie,  and  ratio  givtr^  to  find  ike  principaL 

Rule. 

Multiply  the  ratio  by  the  time ;  add  unity  to  the  product  for  a 
divisor,  by  v/hich  sum  divide  the  amount,  and  the  quotient  will  bo 
the  principal* 

*  In  the  demonstration  of  the  Rale  for  Cane  I.  it  waa  prored  that  tho  amount 
'A  tiM  ^indpol  added  to  the  produci  of  the  priudpal,  nlio,  and  lime,  or,  taki^c 


8I1EPLE  INTEREST  BY  DECSHALS. 

Examples. 

1.  What  principal  will  amount  to  £1045  148.  in  7  yean,  at  £6 
par  cent,  per  annum  ? 

Ratio=*06 
Multiply  by  the  tim&=  7 

Product=-42 
Add  I- 

Dnriflor=   l'42)10457<736*4084+=:£736  8  2. 
1045-7 
Or, =£736  8  2  Ana. 

•06x7+1 

2.  What  principal  will  amount  to  £3810,  in  6  years,  at  £4^  per 

oent.  per  annum  ?  Ana.  £3000. 

3.  What  principal  will  amount  to  £666  Os.  0^  in  8(  years,  at 
£5  J  per  cent,  per  annum  1  Ans.  £563- 

4.  What  principal  will  amount  to  £335  78.  3d.  in  3  years  and  97' 
days,  at  £9^  per  cent  per  annum?  Ana  £255  19  0}. 

CASE  m. 

The  amounij  ffrincipal,  and  time  given,  to  find  the  ratio. 

Subtract  the  principal  itom  the  amount ;  divide  the  remainder 
by  the  product  of  the  time  and  principal,  and  the  quotient  will  be 
the  ratio.* 

EXAMPLF.8. 

1.  At  what  rate  per  cent  will  £543  amount  to  £705  188.  in  5 
years  9  From  the  amount  =7 05 9 

Take  the  principal=543 

Divide  by  643x5=271  •)162-90(-06 

162^0 

the  9UM  example,  the  amount,  33-6=30+30X-06X2,  or  which   ia  the  aame 
thiog,=l^pOS>9X30.    Divide  boih  by  the  aame  quantity,  i+(H>X3,  and  the 

33-6        1+-06X9X30 
^apveenui  wiU  atiU  be  eqaal,  and  we  hftve   i^^>^2= 14-06x2 ' 

33-6 

cancel  the  equal  terms  m  the  last  traction,  and  .  ,  .Qgyg=30,  that  is,  the  amoimt 

d^ided  by  the  prodtael  of  the  ndio  and  time  increased  by  1,  gives  a  quotient,  which 
is  the  principal.    The  aame  may  be  shown  in  any  other  example,  aitd,  hence  the 
role  is  general.  ..______^ 

*  Under  case  I.  it  was  shown  that  the  amount,  33*6 =30-|-30x '06X2.    Take 
the  principal,  30,  from  both  sides,  and  33^-30=30X06X8,  or  3  6=30x2X'06. 

Divide  both  parU  by  the  product  of  time  and  principal,  and  -£!L=^^3^ 

3-6  IT       r   I         3^x2    30X2) 

or  «2r:;o='06|  the  ratio,  and  iiiustnUes  the  rule. 
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705^—543 

Or, =06=£6  Ana 

548x5 

2.  At  what  rate  per  cent,  will  £391  ITs.  amount  to  £449  3s.  1}^. 
'74qr.  in  31  years?  Ans.  £4|. 

3.  At  what  rate  per  cent,  will  £413  128.  6d.  amount  to  £546  4& 
104d.  in  4}  years  ?  Ans.  £6}. 

4.  At  what  rate  per  cent,  will  £3000  amount  to  £3810  in  6  years? 

An&£4i 

CASE  IV. 

The  amount^  princifolj  and  rate  per  cent,  given^  to  find  the  time. 

Rule. 

Subtract  the  principal  from  the  amount ;  divide  the  remainder 
by  the  product  of  the  ratio  and  principal ;  and  the  quotient  will  be 
the  time.* 

Examples. 

1.  In  what  time  will  £543  amount  to  £705  ISs.  at  £6  per  cent, 
j^er  annum  % 

From  the  amount=705-9 
Make  the  principal=543 


Divide  by  543X'06=32-58)  1629(5  years,  Ans. 

162-9 

2.  In  what  time  will  £3000  amount  to  £3810,  at  i\  per  cent 
per  annum?  Ans.  6  years. 

3.  In  what  time  will  £391  i7s.  amount  to  £449  38:  l}d.  at  £4^. 
per  cent  per  annum?  Ans.  3f  years. 

To  find  the  Interest  of  any  Sutn^  at  6  per  cent,  per  ann»in^  for  any 

number  of  months. 

Rule. 

If  the  months  be  an  even  number,  multiply  the  principal  by  half 
that  number ;  and  if  the  months  be  uneven,  halve  the  even  months^ 
to  which  annex  f^ ;  thus  the  half  of  19  is  9*5;  and  multiply  the 
principal  as  before,  dividing  by  100  or  cutting  off  two  figures  more 
at  the  right  hand,  than  there  are  decimals  in  both  factors,  which 
reduci  to  farthings,  each  time  cutting  off  as  at  first 

4.  What  is  the  interest  of  £345  lbs.  6d.  for  9  years  and  11 
months,  at  6  per  cent  per  annum  ? 

•  Alw,  -i42=^^^^»  "^^  J^=-%  the  time,  and  is  an  illuitntioii  of 
30X-06      30X-06  '        SOX-OS  * 

&  Rule  for  C«se  lY. 
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961 


345*825 
69-5 

1729125 
3112425 
1729125 


Y.  m. 
9   11 
12 

2)1 19  montbfl. 

59-5»^  No.  of  numths. 


£205-765875=£205  16  3|  Ana, 
Principal=£345  16  6 

Amount=£551  11  9f 

A  Table  i^  decimal  parU  for  every  day  in  the  iwelfthpari  ofayeaf, 

which  consists  ofZ65^  days» 


dayt. 

decjtta. 

day, 
7 

dec.pts* 

day9. 
J3 

dee.  jiU. 

day. 

19 

dee.pta. 

daya. 

25 

decpU. 

1 

038 

•230 

•427 

•624 

•821 

2 

•066 

8 

•263 

14 

•460 

20 

•657 

26 

•854 

3 

•098- 

9 

•296 

15 

•493 

21 

^690 

27 

•887 

4 

131 

10 

•328 

16 

•526 

22 

•728 

28 

^20 

5 

-164 

11 

•361 

17 

•558 

S3 

•756 

29 

•953 

6 

•197      12  1    -894 

18 

•591 

24 

•788 

30 

•986 

To  find  the  Interest  of  any  Sum^  either  for  Months^  or  Months  and 

Days  at  6  per  cent,  per  anmim^ 

Rule. 

Multiply  the  principal  by  the  number  of  months,  (or  months  and 
parts,  answering  to  the  given  number  of  days  in  the  table)  and  cut 
off  one  figure  at  the  right  hand  of  the  product  more  than  is  re- 
quired by  the  rule  in  decimals,  and  the  product  will  be  the  inter- 
est for  the  given  time,  in  shillings  and  decimal  parts  of  a  shilling.* 

*  Ia  tfae  Note,  luider  the  GteiMral  Rule  for  Simple  Interest,  it  is  Bhown  that 

yffhtn  the  Rate  u  6  per  oent  the  prodoa  of  the  principal  and  haif  the  iimnber 

«fnMNitha  divided  by  ICO,  givea  the  Interest.    Whence,  the  product  of  the  pria- 

oipal  and  the  numiier  of  moqthB  divided  by  100,  must  give  twice  the  Intereit. 

30'6X17 
IM  then  the  princq)al  £30*5  be  put  to  intereft  for  ITmonths.    Then — r^ — 

=:£5*186=2X£2'S925=rtwice  the  mteRst.  and  the  interest  is  2-5925.     Multi- 
ply by  90  and  the  interest  will  be  reduced  to  ahillings  and  the  decimal  parts  of 

a  shflling,   and  we  have t-^ =2X£25925X20.     Wvide   by  2,   and 

30*6X17X10 

1^  —  s:£2^5925X20,  and  dividing  both  parts  of  the  firactioB  by  10, 

30-5x17 

«^Tg — s£9'5925X90,  that  k,  multiply  the  prineipal  by  the  Bumber  of  montta 

and  divide  the  product  by  10,  er,  cvt  off  only  ens  figuse  msfs  tlun  tte  nis  ftr 
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Examples. 

1.    What  is  the  interest  of        2.    What  is    the  interest  of 

£100,  for  a  year?  £250  lOs.  for  19  months  and  7 

Principal=100  days? 

Mult,  by  the  months=l2  Pnncipal=:£250'5 


Ans.  8.120|0=£6 


Time=  19-23 


7516 

Note.  This  Table  may  also  be  5010 

used  for  the  parts  of  a  year,  in  22545 

Compound  Interest,  after  having  2505 

worked  for  whole  years     The  ■■ 

shillingSy&c.  in  the  principal  must  Ans.  s.  481-7115 

first  be  reduced  to  the  decimal  =£24  i  8^ 
of  a  pound. 

AMthir  Method  of  calcuUuing  Interest  for  MorUhs,  at  £6p€r  am. 

per  annum, 

RVLIIU 

If  the  principal  consists  of  pounds  only,  cut  off  the  unit  figure, 
and,  as  it  then  stands,  it  will  be  the  interest  for  one  month  in  shO- 
lings  and  decimal  parts : — If  it  consist  of  pounds,  shillings,  &c.  re* 
duce  the  shillings,  dtc.  to  decimal^  which,  with  the  unit  figure  of 
the  pounds,  will  be  decimal  parts  of  a  shilling.* 

Examples. 

• 

1.     What  is  the  int^est  of  2.    What  is  the  interest  of 

£175,  for  5  months?  .  £255  16s.  for  7  months? 

£l75==17-5  shillsinterest  for  Shill. 

r  month.                        17-5  £255  16=:25'58  int.  for  1  mo. 

Multiply  by  the  time=    5  7 

2|0)87-5  2|0)179  06 

Ans.t=£4  7  6  Ans.  £S  19  Oj- 

deetmalB  reaniies,  and  you  have  the  interett  In  thilUngs  and  decimal  paitt  of  a 
shilling.  If  there  be  montha  and  days,  the  days  being  made  dedmals  from  tha 
taUe,^  aams  role  would  manifestly  apply. 

*  This  role  is  only  a  contraction  of  the  f(dlowiiig  process  by  the  Doablo  Roto 
•f  Three,  to  find  the  interest  of  any  sum,  e.  g.  X36,  for  1  month. 
As  100:  6  ::  3G 

12 :     ::  1  month:  the  interest 

6v36  6v36v20 

Hence -Tgrrrgg- =£-18=3-6b.  the  interest  for  1  month.    But— |5rrjgQ  = 

tSe  iq^erest  in  shillings^  or  shillings  and  decimals,  and  canceling  the  equal  pazti 
6X36X^     1X36X8     1X36X1     36    ^^    ^.„.  _   .        .     . 

^^^^TSxioo-^^sxir-^Txir^Tio^^^-^^    ifth«bed#- 

chnak  of  a  pooiid,  thorab  would  ho*  equally  oonrect. 
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SIMPLE  INTEREST  IN  FEDERAL  MONEY. 

Problem  L 

When  the  principal  is  given  in  New  England  pounds,  skiUings,  4*^. 
and  the  annual  interest  is  required  in  federal  fnoney,  at  6  per  cent 

Role. 

Reduce  the  shillings,  &c.  to  their  equivalent  decimal,  by  inspec 
tion,  divide  the  whole  by  5,  and  the  quotient  is  the  annual  interest: 
Or,  multiply  the  principal  by  2,  and  the  product  (having  the  unit 
igure  of  the  pounds  cut  off)  will  be  the  interest  as  befora* 

Examples. 

1.  Required  the  annual  interest  of  £517  3s.  7|d.  at  6  per  cent  9 

3s.=  15  5)517181 

7Jd.=-030  D.    c.  m. 

Excess  of  12=  i)01  103-436=103  43  6  Ans. 

Or,  517181 

-181  2 

— ' y     D.    c.  m. 

103-4362=103  43  6^. 

2.  Required  the  annual  interest  of  £1,  in  cents? 

Ans.  20  centa. 
Problem  II. 
When  the  principal  is  given  in  New  England  currency,  and  the  in- 
terest and  amount  are  required  in  federal  money  at  6  per  cent. 

Rule. 

Reduce  the  New  England  money  to  federal,  then  divide  the 
principal  by  20  and  that  quotient  by  5 ;  add  those  quotients  together, 
and  they  are  the  interest ;  or  add  them  to  the  principal,  and  their 
sum  is  the  amount,  f 

Examples. 

1.  Required  the  amount  of  £425  168.  8^.  for  i  year,  at  6  per 
cent.  ? 

*  This  rule  it  a  oontnetioa  of  the  foUowing  pvooess.  By  the  General  Role 
for    Simple  Intereet,  (in  the  first  example)   the  annual  intereflt= ^ 

This,  multiplied  by  SO,  would  be  reduced  to  shillinga  and  decimals  of  a  shilling, 
and  divided  by  6,  would  be  reduced  to  doUan  and  dedmiils  of  a  doUar.    Then, 
M7J81x6X20_5m81)<l_517a8l      ^  «c.  (M-m. 
100x6       -      &X1      ~     5  '• 

Or  ^El^^^^JJlf^JE^l^^^i^xsiys^m^ 

t  Dividinff  the  principal  by  SO,  sives  the  interest  at  5  per  cent,  because  S  is 
one  twentieth  of  a  nundied;  then  (uvidinc  this  quotient  by  5,  evidently  gives  the 
interest  for  1  per  cent.  Then,  as  5+1=:^,  the  sun  of  the  two  quotients  will  br 
the  iniereH  at  6  per  cent. 

Interest  at  6  per  cent,  may  often  be  calcalsted  most  easfly.  b^  finding  the  interest 
ai  S  per  cent  and  adding  one  fifth  of  this  interest  to  itsetf  for  6  per  cent.  And 
add  two  fifths  ef  it  to  itseff,  and  you  have  the  interest  at  7  per  cent. 
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•8  a)i25-836 

•034  20)1419-450 

•001  5)70-9725 

141945 


•835  __.    D.    c.  m. 

1504  6170=1504-61  7.  An& 
2.  Required  the  amount  of  £112  48.  6d.  for  one  year? 

Ana.  f396'52c.7m.  9dac. 

Problem  III. 

When  the  principal  u  New  England:  cwrreney^  and  the  monthly  inr 

utesi  is  required  in  federal  maneif. 

Rule. 

Reduce  the  BhilUngB,  dtc.  to  decimals,  by  inspectiop,  then  sepa- 
rate the  right  hand  figure  of  the  pounds  with  the  decimal^  dWiide 
by  6^  and  the  quotient  is  the  answer  in  dollars^  cents,  dtc.* 

Example. 

Required  the  monthly  interest  of  £425  16s.  S^d.  in  federal  mo- 
ney %  '8 

-034  6)425835 

•001  D.  c.  m, 

709725=7-09  7J  Ana 

£-835 

INTEREST  ON  BONDS  AND  OBLIGATIONS. 

HATING  PARTIAL   PAYMENTS   CND0S8BV. 

As  there  is  much  diversity  of  opinion  relative  to  the  computation 
ef  lawful  interest  in  these  cases^  several  Rules  will  be  given,  con- 
nected with  the  practice  of  the  Courts  of  several  of  the  States. 
The  Dif&rence  of  the  rules  depends  on  the  principle  aasumed  in 
respect  to  the  time  when  interest  becomes  due* 

Rule  I. 

The  following  rule  is  generally  thought  to  allow  too  little  inte- 
rest.    It  is,  however,  adopted  in  some  of  the  States. 

Find  the  amount  of  the  principal  and  interest  for  the  whole  time ; 
then  find  also  the  amount  of  each  endorsement  for  the  time  it  has 
been  paid.  From  the  first  amount  deduct  the  sum  of  the  amounts 
of  the  several  endorsements,  and  the  remainder  is  the  balance  due. 

This  rule  involves  the  following  points; 
1.  Interest  is  not  due  until  the  obligation  is  paid. 

*  Thif  rale  »  a  contraction  of  the  following  proceM.  -*—  •    ■  '    g  tha  fan- 

dpal  In  doUa.     Tl«ii  ^»^«^X«>X6    495836X1X1    485835    495635  ^ 

,.    .  6X100X12   -     1X10X6    "  10X6  "^      6     ' 

ftVBthlj  mtenat  in  doOan  and  deciniala  of  a  dollar. 
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%  Hence,  interest  must  be  allowed  on  the  endorsements  from  the 
time  they  were  severally  made. 

Note.  A  shorter  method  of  computing  interest  according  to  this 
rule,  may  be  seen  in  examples  16  and  17  of  Simple  Interest.  The 
absurdity  of  this  rule  may  be  seen  in  the  following  mamier.  Sup- 
pose I  borrow  $100  at  6  per  cent,  for  ten  years,  and  pay  six  dollars 
at  the  end  of  each  year,  what  will  be  due  at  the  end  of  10  years? 
The  amount  of  $100  is  $160.  But  the  first  endorsement  of  $6  has 
borne  interest  for  9  years ;  the  second,  for  8  years ;  the  third,  for  7 
years,  and  so  on ;  so  that  six  dollars  have  in  fact  been  drawing  in- 
terest for  forty-Jive  years,  and  thus  produced  $16*20  of  interest 
This,  added  to  the  nine  endorsements  of  $6  each,  gives  $70'20. 
That  is,  while  I  have  paid  only  the  annual  interest  of  $6,  the  princi- 
pal has  actually  been  reduced  $16-20.  By  paying  $6  annually  for 
25  years,  and  computing  interest  on  the  several  endorsements  by  this 
rule,  the  whole  principal  would  be  paid,  and  the  lender  would  be  in- 
debted to  the  borrower  the  sum  of  $2,  while  in  fact  the  lender  had 
received  no  part  of  the  sum  lent. 

RULB   II. 

The  following  rule  was  drafted  by  the  late  Judge  Sedgwick,  and 
ordered  by  the  Court  of  CJommon  Pleas  for  the  County  of  Berkshire 
in  1791,  and  is  the  Rule  now  used  by  the  Courts  of  Massachusetts. 

"  On  all  contracts  carrying  interest,  on  which  partial  payments 
may  have  been  made,  the  principal  sum  with  the  interest  thereof  shall 
be  formed,  at  the  time  of  payment,  into  an  aggregate  sum,  from 
which  shall  be  deducted  the  sum  paid,  if  one  year's  interest  shall 
have  become  due,  and  if  not,  then  the  interest  shall  be  cast  to  the 
end  of  the  year,  and  the  aggregate  formed  as  aforesaid,  and  from 
the  same  the  payment  or  payments  and  the  interest  thereof  from  the 
time  or  times  of  payment  shall  be  deducted,  and  the  balance  or  ba- 
lances thus  formed  shall  bear  interest,  and  so  from  time  to  time, 
provided,  that  in  no  instance^  interest  shall  be  Cast  on  a  greater  sum 
than  the  principal  sum  nor  on  any  interest  accrued." 

[Records  of  the  Court.] 

This  rule  involves  the  following  principles. 

1.  That,  when  an  obUgation  has  borne  interest  for  one  or  more 
years,  interest  is  riot  due  at  intervals  oftimeUss  than  (me  year. 

2.  Interest  is  to  be  computed  to  that  endorsement,  which,  together 
with  the  preceding  endorsement  or  endoi^ments  and  its  or  their  in- 
terest since  the  time  of  payment,  shall  2>e  equal  to  or  exceed  the  in- 
terest on  the  principal  when  thi«  endorsement  is  made,  provided  one 
year's  interest  shall  have  accrued.  The  remainder  is  a  new  prin- 
cipal, on  which  interest  is  to  be  computed  as  before. 

3.  Interest  is  allowed  on  all  endorsements  from  the  time  of  their 
payment,  until  the  year  has  elapsed,  or  until  an  endorsement  is  made 
neyond  the  year,  wiiich  with  the  preceding  endorsement  or  endorse- 
ments and  its  or  their  interest,  equals  or  exceeds  the  interest  due  at 
fiJUch  endorsement. 

4tO 
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4.  Interefft  is  not  allowed  on  interest,  because  the  deduotioo,  when 
made,  is  intended  to  pay  the  interest  then  due,  and  the  ezceaSy  if  aojr, 
goes  to  reduce  the  principal. 

5.  The  design  of  the  rule  is  to  give  the  interest  as  nearly  annually 
as  the  endorsements  will  admit.  But  if  endorsements  are  not  made 
on  the  obligation,  the  rule  implies  that  the  interest  is  not  due  until 
the  obligation  is  paid ;  and,  it  id  well  known,  that  the  Courts  will 
not  sustain  an  action  for  the  payment  of  the  interest  iirom  year  to 
year,  unless  the  obligation  contains  the  express  condition  that  the 
interest  shall  be  paid  annually. 

Note.  In  the  ''Scholar's  Arithmetick,"  and  in  the  "Mercantile 
Arithmetick,"  the  Rule,  said  to  be  established  by  the  Courts  of  Mas- 
sachusetts, is  precisely  the  same  as  that  established  in  the  State  of 
New- York,  which  will  be  found  on  a  following  page.  It  will  be 
evident  from  a  comparison  of  the  preceding  Rule  and  that  of  New- 
York,  that  the  computation  of  interest  ought  to  be  considerably  diP 
ferent  in  the  two  States. 

Rule  III. 

The  following  Rule  was  established  by  the  Superior  Court  of 
Connecticut  in  1784. 

"  Compute  the  interest  to  the  time  of  the  first  payment,  if  that  be 
one  year  or  more  from  the  time  the  interest  commenced,  add  it  to  the 
principal,  and  deduct  the  payment  from  the  sum  total.  If  there  be 
after  payments  made,  compute  the  interest  on  the  balance  due  to  the 
next  payment,  and  then  deduct  the  payment  as  above ;  and,  in  like 
manner  from  one  payment  to  another,  till  all  the  payments  are  ab- 
sorbed ;  provided^  the  time  between  one  payment  and  another  be  one 
year  or  more.  But  if  any  payment  be  made  before  one  year's  inte- 
rest hath  accrued,  then  compute  the  interest  on  the  principal  sum 
due  on  the  obligation  for  one  year,  add  it  to  the  principal;  and  com- 
pute the  interest  on  the  sum  paid,  from  the  time  it  was  paid,  up  to 
the  end  of  ihe  year,  add  it  to  the  sum  paid,  and  deduct  that  sum  from 
the  principa\  and  interest,  added  as  above.  If  any  payments  be  made 
of  a  less  sum  ihan  the  interest  arisen  at  the  time  of  such  payment, 
no  interest  is  to  be  computed  but  only  on  the  principal  sum,  for  ^y 
period." 

This  Rule  involv<Js  the  same  principles  as  Rule  11.  with  the  fol- 
lowing, viz. 

That  if  an  endorsement  be  made  after  a  year's  interest  has  ac- 
crued, but  which  is  less  thi^n  this  interest,  it  shall  not  bear  interest 
like  the  endorsements  made  Wore  a  year's  interest  has  become  due. 

RuiB  IV. 

The  following  Rule  is  establisheil  for  the  practice  of  the  Courts 
in  the  State  of  New- York. 

"  The  Rule  for  casting  Interest,  when  partial  payments  have  been 
made,  is  to  apply  the  payment,  in  the  first  place,  to  the  discharge  of 
the  interest  then  due.  If  the  payment  exceeds  the  interest,  the  sur- 
])lu.s  e:oes  toward  discharging  the  principal,  and  the  subsequent  in- 
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terest  is  to  be  computed  on  the  balance  of  principal  remaining  due. 
If  the  payment  be  less  than  the  interest,  the  surplus  of  interest  must 
not  betaken  to  augment  the  principal;  but  interest  continues  on  the 
former  principal  until  the  period  when  the  payments,  taken  together, 
exceed  the  interest  due,  and  then  the  surplus  is  to  be  applied  toward 
discharging  the  principal ;  and  interest  is  to  be  computed  on  the  ba- 
lance of  principal  as  aforesaid.'*  [Johnson's  Chancery  Reports,  Vol 
I.  page  17.1 
This  Rule  contains  the  following  principles. 

1.  That  Interest  is  due  at  any  time  when  a  payment  is  made,  if 
the  pajrment  is  equal  to  the  interest  to  that  time :  if  not,  the  pay- 
ment is  to  be  added  to  the  following  payment  or  payments,  until 
their  sum  is  equal  to  or  exceeds  the  interest  then  accrued,  and  the 
balance  is  a  new  principal. 

2.  Interest  is  not  allowed  on  any  endorsement. 

3.  Interest  is  not  taken  on  interest,  because  the  interest  is  due 
when  the  endorsement  or  endorsements  are  made. 

Note.    Example  18  in  Simple  Interest  is  calculated  by  this  rule. 

Example.  L 

To  be  cedculated  according  to  the  preceding  Rulea 
For  value  received  I  promise  to  pay  James  Penny  or  order  one 
thousand  dollars  on  demand  with  interest.  James  Gold. 

January  1st,  1815. 

The  endorsements  were^ 

March  1,  1816,  received  on  the  above  Note^  75  dolls. 

July  1,  1816^ 20    do. 

Sept  1,  1817, 20    do. 

Nov.  1,  1817,      .....  750    do. 

March  1,  1818,    .....  100    do. 

What  is  the  balance  due  July  1,  1818,  interest  being  allowed 
at  6  per  cent. 

$  By  Rule  I. 

1000      Principal, 
210      Interest  to  July  1,  1818,  being  a^  yeara^ 

1210      Amount  to  do. 


75       1st  endorsement  March  1,  1816, 

105,0  Interest  to  July  1,  1818,  being  2^  years, 


85'50  Amount 


20       2d  endorsement  July  1,1816, 
2*40  Interest  to  July  1,  1818, 


22-40  Amount 


20      3d  endorsement  Sept  1,  1817, 
1      Interest  to  July  1,  1818,  being  10  months, 


21      Amount 
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750      4th  endorsement  Nov.  1,    1817, 
30      Interest  to  July  1^  1818,  being  8  months. 


780      Amount. 


100      5th  endorsement  March  1,  1818, 
2      Interest  to  July  1,  1818,  being  4  months, 


102      Amount 
1010*90  Amount  of  the  several  endorsements* 


199*10  Balance  due  July  1,  1818. 

$  By  Rule  II. 

1000      Principal, 
70      Interest  to  Ist  endorsement  March  1,  1816^  being  14 

[months* 


1070      Amount  to  do. 
75       1st  endorsement — deduct, 


995      New  principal  March  1,  1816, 
99*50  Interest  to  4th  endorsement  Nov.  1,  1817,  bong  20ma 


1094*50  Amount  to  da 


20      2nd  endorsement  July  1,  1816, 
1*60  Interest  to  Nov.  1,  1817,  being  16  months 


21*60  Amount  to  do. 


20      3d  endorsement  Sept  1,  1817, 
'20  Interest  to  Nov.  1,  1817  being  2  monthly 


20*20  Amount  to  do. 


750      4th  endorsement  Nov.  1,  1817, 
41*80  Sum  of  the  amounts  of  the  two  preceding  endorsements. 


791*80  To  be  subtracted  from  1094*50. 


302  70   New  principal  Nov.  1,  1817, 
12*108  Interest  to  July  1,  1818,  being  8  months, 


314*808  Amount  to  do. 


100        5th  endorsement  March  1,  1818| 
2        Interest  to  July  1,  1818,  being  4  months, 


102        Amount  to  do.  to  be  deducted  from  314*808. 


212*808  Balance  due  July  1,  1818, 
199*10        Do.  by  rule  1. 


13*708  Difierence. 


1.1  «■  k    ^ 
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1000 
70 


1070 

7^ 


995 
99-50 


760 


By  Rule  IIL 

Principal, 

Interest  to  tst  endonement, 

Amount. 

Ut  endonement, 

New  Principal  March  1,  1816, 

Interest  to  4th  endorsement,  being  20  months^ 


1094*50     Amount  to  da 


20 
1-60 

2160 
20 


2d  endorsement, 

Interest  to  4th  endorsement^ 

Amount  to  do. 

3d  endorsement,  which  does  not  bear  interest,  because 

one  year's  interest  has  accrued  on  new  piincipaL 
4th  endorsement, 


79 1  -60     Deduct  from  1 094*50, 


302-90     New  Principal  Nov.  1,  1817, 
1231*6  Interest  to  July  1,  1816,  being  8  months, 


315*21-6  Amount  to  do. 


100 
2 


102 


5th  endorsement, 

Interest  to  July  1, 1818,  being  4  months^ 

Amount — deduct  from  315-21*6. 


213-21*6  Balance  due  July  1,  1818, 
212*80*8  Do.  by  Rule  2. 


0*40*8  Difference, 
13-11*6  Do.  from  result  of  Rule  1. 


1000 
70 


1070 
75 


995 
19*90 

1014-90 
20 


By  Rule  IV. 
Principal, 
Interest  to  1st  endorsement,  being  14  months. 

Amount  to  da 
Ist  endorsement. 

New  Ptincipal  March  1,  1816, 
Interest  to  July  1,  1816, 

Amount  to  do. 

2d  endorsement  July  1,  1816. 


994-90    -New  Principal 


do. 
23» 
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79  59  2  Interest  to  Nov.  1,  1817, 


1074-49-2  Amount  to  do. 


20         3d  endorsement, 
750         4th  do.  Nov.  I,  1817, 


770         Sum  of  these  endorsementa 


304  49-2  New  principal  Nov.  1,  1817, 
6  08-9  Interest  to  March  1,  1818, 


310  581  Amount  to  do. 
100         5th  endorsement  do. 


210  58  1  New  principal  do. 
4-21*2  Interest  to  My  1,  1818y 


214*79-3  Balance  due  do. 


15  69-3  Difference  between  this  result  and  that  by  Rule  L 

1-98-5  da                                      and              Rule  XL 

1-77-6  do.                                     and              Rule  IIL 

$  By  Rule  IV.  at  7  per  cent. 

1000  Principal, 

198-33)  Interest  to  4th  endorsement  Nov.   1,  1817,  being  34mo. 

1198-33 J  Amount  to                              do. 

865  Sum  of  the  first  four  endorsements. 


333-33 J     New  principal  Nov.  1,  1817, 
7-77J    Interest  to  March  I,  1818, 


34111       Amount. 

100  5th  endorsement, 


24 1  - 11       New  principal, 

5-62-59  Interest  to  July  1,  1818, 


246-73-59  Balance  due  do. 

Example  2. 

@n  Jan.  1,  1816,  Samuel  Trusty  owed  me  775/.,  on  which  I.  was 
to  receive  interest  at  7  per  cent.  On  July  1,  he  paid  me  100/.; 
on  Jan.  1,  1817,  25/.;  on  Sept.  1,  25/.;  on  March  1,  1818,  25/.; 
on  July  1,  1819,  10/.;  on  Sept.  1,  390/.;  and  on  Jan.  1,  1821, 
the  balance :  What  was  the  balance  by  the  four  preceding  rules, 
and  what  is  the  whole  interest  paid  ? 

Rtr  P  1    1   $  Balance  due  £384'508J. 

oy  Kuie  1.  j  ^j^^jg  interest  paid  £184-508J. 

IRv  PnU  o  S  Balance  £410  3444. 

ny  Kuie  4.  ^  ^^^^^  interest  paid  £210-3544. 
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ii«  »„i^  Q     S  Balance  £410-47122|. 
By  Rule  3.    l^^,^^^^   £210-4718j' 

n^  RnU  ^    >  Balance  £418-487+. 
By  Rule  4,  j  ^^^^^^^^  £245512+. 

Example  3. 

I  gave  a  promissory  note  to  A.  D.  March  1,  1817,  for  $350.  Oa 
Dec.  1,  I  paid  $150;  on  April  1,  1818,  $35;  on  June  1,  $10;  Jan. 
1,  IS  19,  $40;  Dec.  1,  $65;  and  March  1,  1820,  a  settlement  was 
made.  To  whom  was  a  balance  due,  and  how  much,  computing 
hiterest  at  6  per  cent  by  the  last  three  rules  ?  Ans. 


DISCOUNT 

Is  an  allowance  made  for  the  pajrment  of  any  sum  of  money,  be* 
fbre  it  becomes  due,  and  is  the  difference  between  that  sum,  due  some 
time  hence,  and  its  present  worth. 

The  present  icorth  of  any  sum  or  debt,  due  some  time  hence,  is 
such  a  sum,  as  if  put  to  interest,  would  in  that  time  and  at  the  rate 
per  cent,  for  which  the  discoimt  is  to  be  made,  amount  to  the  sun 
or  debt  then  due. 

Rule  I.* 

As  the  amount  of  £100  for  the  given  rate  and  time  is  to  £100^ 
so  is  the  given  sum  or  debt  to  the  present  worth. 

*  That  an  aOowanoe  ought  to  be  made  for  paying  money  hefore  it  becomai 
due,  which  ig  supposed  to  mr  no  interest  till  aher  it  is  due,  is  very  reasonable ; 
for  if  I  keep  the  money  in  my  own  hands  till  the  debt  shall  become  <me,  it  is  plain 
I  may  make  an  advantage  oi  it  by  putting  it  out  to  interett  for  thai  time ;  but  if 
I  pay  it  before  it  is  due,  I  give  that  benefit  to  another ;  therefore  we  have  only 
to  inquire  what  discount  ought  to  be  allowed.  And  here,  many  suppose  that, 
since  by  not  paying  till  it  becomes  due  they  may  employ  it  at  uterest  \  there> 
fore,  by  paying  it  before  due,  they  shall  lose  that  mterest,  and  for  that  reason  all 
such  interest  ought  to  be  discounted ;  but  the  supposition  is  fabe,  for  they  can- 
not be  said  to  low  that  interest  till  the  time  arrives,  when  the  debt  becomes  due ; 
whereas  we  are  to  consider  what  would  be  lost,  at  present,  by  paying  the  debt 
beiioTe  it  becomes  due ;  this  can,  in  point  of  equity,  be  no  other  than  such  a  sum, 
which  being  put  out  at  interest  till  the  debt  shall  become  due,  would  amount  to 
the  interest  of  the  debt  for  the  same  time.  It  b  besides  plain,  that  the  advao* 
tage  arifling  fitom  discharging  a  debt  due  some  time  hence,  by  a  present  payment, 
according  to  the  principfes  above  mentioned,  is  exactly  the  same  as  employing 
the  whole  sum  at  mterest  till  the  time  when  the  debt  becomes  due,  arrives :  for, 
if  the  discount  allowed  for  present  payment  be  put  out  at  interest  for  that  time, 
its  amount  will  be  the  same  as  the  interest  of  the  whole  debt  for  the  same  time ; 
thus  the  discount  of  £106,  due  one  year  hence,  reckoning  interest  at  £6  per  cent, 
will  be  £6y  and  £6  put  out  to  interest  at  £6  per  cent,  for  one  year,  will  amount 
to  £6  78.  2id.  whicn  is  exacUy  equal  to  the  interest  of  £106,  for  one  year  at 
£6per  cent. 

The  truth  of  flie  rule  for  working  is  evident  finom  the  nature  of  Simple  Inte- 
rest ;  for  since  the  debt  may  be  considered  as  the  amount  of  some  principal  ((-4dl- 
ed  here  the  preernt  worth)  at  a  certain  rate  per  cent,  and  for  the  given  time, 
that  amount  must  be  in  the  same  proportion  either  to  its  principal  or  intcrcft, 
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Subtract  the  present  worth  from  the  given  sum,  and  the  rexnaior 
der  will  be  the  discount  required. 

Or,  As  the  amount  of  £100  for  the  given  rate  and  time,  is  to  the 
interest  of  £100  for  that  time:  so  is  the  given  sum  or  debt  to  the 
discount  required. 

Or,  In  federal  money,  divide  the  given  sum  bj  the  amount  of  9100 
for  the  given  time  and  rate ;  point  off  from  the  right  of  the  quo- 
tient, two  places  less  than  in  division  of  decimals  for  the  present 
wortL 

Examples. 

Interest  of  £100  per  anuum=5  10 

2  years. 


11 
Add  100 

£        £    8.      £  s.  d. 

As  £111  :  11  ::  635  17 :  63  0  2  disc  Ans. 
£       £        £    &      £    &     d. 
Or,  As  111 :  100  ::  635  17  :  572  16  94  present  worth. 
£    a        £    s.    d.     £  s.  a. 
And  635  17—572  16  91=63  0  2^  discount 

IN  FBDSRAL  MONET. 

9       9       9      c.       9    c.   m. 
As  111 :  11  ::  2119  50  :  210  04  Oj^^disccmnt    Or, 

2119'5vl00 
As  111 :  100  ::  2119  60 :  rry =91909  45c.  9im.=pre- 

«enl  worth;    and  2119'&— 1909'4595=210-0405=di8count  as  be- 
fore. 

21 19*5 
Or,— — =19094595 ;  and   1909*4595=>spre8ent  w<mh,  as  bc- 

fiore. 

2.  What  is  the  present  worth  of  9350  payable  in  half  a  year, 
discounting  at  6  per  cent  per  annum?  Ans.  9339  80c.  5m.  , 

3.  What  is  the  present  worth  of  £65^  due  15  months  hence,  al 
£6  per  cent  per  annum  ?  Ans.  £60  96.  d|d. 

4.  What  is  the  discount  on  £97  IOsl  due  January  22,  this  being 
September  7th,  reckoning  interest  at  £5  per  cent  ? 

Ans.  £t  I5e.  lid. 

ts  the  amount  of  any  tither  sum,  at  the  same  rate,  and  for  the  aame  tfane,  to  hs 
principal  or  intereat.  , 

In  common  cases,  the  mterrat  is  taken  for  the  discount,  the  parties  not  attend- 
ing to  the  rea]  difference  between  discount  and  interest.  That  SlOO  discounted 
in  this  w&y  for  a  year  at  6  per  cent,  or  $6  is  taken  out,  and  the  person  rocetves 
994.  If  he  were  to  tend  the  $H  on  interest  ibr  a  year  at  the  same  rate,  he 
would  receive  of  interest  ffi  64cts.  or  36  cents  less  than  th«  above  discount, 
which  is,  in  fact,  discounting  at  6  j-|^  per  cent,  or  nearly  6*4  per  cent  instead  of 
€  per  cent. 

In  Bank  Discoiuit^  the  intexMl  is  conaidezed  ts  the  diseouat 
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5.  What  ready  money  will  discharge  a  debt  of  $1595  due  5 
moDthfl  and  twenty  days  hence,  at  6  per  cent  ? 

Ans.  91541  32c.  6ia 

6.  Bought  a  quantity  of  goods  for  $250,  ready  money,  and  sold 
them  for  9300  payable  9  months  hence :  What  was  the  gain,  in 
ready  money,  supposing  discount  to  be  made  at  6  per  cent.  ? 

Ans.  $37  8c.  l|m. 

7.  What  is  the  present  worth  of  $960,  payable  as  follows ;  viz. 
^  at  three  months,  J  at  6  months,  and  the  rest  at  9  months,  suppo- 
sing the  discount  to  be  made  at  6  per  cent.  ?         Ans.  $936  70c. 

Rule  II. 

As  any  sum  of  money,  at  6  per  cent,  per  annum,  will  double^  at 
simple  interest,  in  200  months ;  therefore, 

To  200  add  the  number  of  months  for  which  the  discount  is  re- 
<iuired,  by  which  sum  divide  the  product  of  the  money  and  time, 
(in  months,)  and  the  quotient  will  be  the  discount 

Examples. 

1.  What  is  the  discount  of  $150  75c.  for «  year? 

200     150-75  ♦ 

+  12        X12 
— ^  $  c.  m. 

212)1809'00(8'533e8'53  3  discount,  An& 
1696 


1130 

1060  150-75 

8-533 


700  

636        Present  worth  142*217 


640 
636 


4 

2.  What  is  the  present  worth  of  $426  55c.  at  6  per  cent  to  be 
paid  8  months  hence?  Ans.  $410  14c.  5m. 

3.  What  is  the  discount  of  £361  15b.  6d.  to  be  paid  1  year  and 
8  months  hence  ?  Ans.  £32  17s.  9^d. 

ABBREVIATIONS  IN  DISCOUNT. 

Ant  principal  to  be  discounted  for  one  year,  at  any  of  the  fol- 
lowing rates,  (or  for  any  rate  and  time,  whose  prodiict  is  equal  to 
any  of  the  foUowing  rates)  being  multiplied  by  the  multiplier,  (if 
any,)  and  divided  by  the  corresponding  divisor,  the  quotient  will  be 
the  disQOttnt. 


tn 


ABBREVIATIONS  IN  DUCOUNT. 


At^ 


1^+81  (or  by  9  and  9) 
2   -t>31 

4    -1-26 

6    -H21  (orby7aiid3) 

6    -^53andx3 

7^  -»*43  andx3 

8   -»-27  aiidx2  (orx2  aiui-i-9  and  3) 

8J+i3 
10    -4.11 

12    -4-28  andx3  (arx3,  and-^7  and  4) 
_  12i|+  9 

1.  How  much  must  I  abate  of  £5394  lOs.  due  3  years  hence,  at 
21  per  cent  per  annum?  £5394  10a. 

2 

2!  

X3  27+3=9)10789    0 


8,  therefore,  x2,  andH-27 


3)1198  15  6^ 


£399  11  10  Ana. 

2.  What  is  the  discount  of  $546  62c.  5m.  for  8^  years,  at  1  per 
cent  per  annum,  (or  for  one  year,  at  8^  per  cent  per  annum  ?) 

$    c.  m. 
13)546  62  5 

Ans.  942*04  8 

3.  What  is  the  discount  of  9125  at  1^  per  cent  per  annum,  for 
four  years^  (or,  at  4  per  cent  per  annum,  for  1 }  year  ?) 

Ans.  95  95c.  2m. 

*  Thaw  oootmctioiis  are  obviolu  firom  any  ezimple,  wrought  icoocding  to  the 
Ctenenl  Rule.    Thus  let  the  ram  to  be  diacounted  be  300  doUan. 

1.    At  U  per  cent.    Then,  by  the  Rule, 
lOli  :  li  :;  $300  :  diacount,  or, 
405      5 


4 
405 


4 


5X300    300 
300  1^—-=^^,  and  is  the  Rvk. 


405       81 
81  :  1  ::  300  :  the  diacount  nqmied. 

2.  At2peroenl.    Then, 

102 :  3  ::  300  :  diacount,  or, 

300 
61  : 1  r  300  :  diacountss— . 

3.  At  24  per  oeni.    Then, 
102*6  :  2*5  ::  300  :  dlK^ecmt,  ot 

41   r   1  ::  300  :  Anawer  nqmred. 

4.  At  8  per  cent.    Then. 
108  :  8  ::  300 :  diacount,  or, 

27  :  2  :;  300 :  Answer  required. 
bi  tfie  iaitte  way,  may  all  the  contractiona  be  nmdiB.    Thtf  contiraetiiittB  at* 
■g^  on  the  two  tsftta  ^  the  pflifMftiaii  wfaish  ast  iniMuUe,  when  the  foAe  is 
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DISCOUNT  BY  DECIMALS. 

7%e  sum  to  be  disamnted,  tk*  time  aaid  the  ratio  f^ven,  to  find  the 

present  worth* 

Rule. 

Multiply  the  ratio  by  the  time,  add  unity  to  the  product  for  a 
divisor :  by  which  sum  divide  the  sum  to  be  discounted,  and  the 
quotient  will  be  the  present  worth .♦ 

Subtract  the  present  worth  from  the  principal,  or  sum  to  be  dis- 
counted, and  the  remainder  will  be  the  discount. 

Or,  as  the  amount  of  £1  for  the  given  time,  is  to  £l,  so  is  the 
interest  of  the  debt  for  the  said  time,  to  the  dbcount  rHjuired. 

Subtract  the  discount  from  the  principal,  and  the  remainder  wiU 
be  the  present  wortL 

Examples. 

1.  What  is  the  present  worth  of  600/.  due  3  years  hence,  at  6/. 
per  cent  per  annum  % 

First  Method. 
Ratio^*06 
Multiply  by  the  time=  3 


Product=i8 
Add  1* 


Divisor=l '18)600(508-4745  present  worth. 
600 
Or, =£508  9a  5|d.  Ans. 

•06x3-fl 
Present  worth=^08-4745=£508  9s.  5  jd.  which,  subtracted  from 
the  principal,  will  give  the  discount=£91  10s.  6^d. 

*  As  the  fum  to  be  dinoonted  is,  in  (act,  the  ammtnt  afaaBOS  principal  at  the 

ESfn  rate  and  time ;  to  find  the  principal,  which  is  now  the  prewrU  worthy  you 
LV6  only  to  employ  the  nkb  forCaae  2,  io  Simple  Interest  by  decimals.    This  is 

l¥)0 
the  rale  in  the  text.    Thus  in  Ex.  t,  by  said  Case  9,  i  i  .Qgwj  =the  principal,  m 

this  case  the  pruerU  ^porth.  The  remainder  of  the  nile  is  evidept  fipom  what  has 
been  said  under  Discount,  Rule  1. 

yote  1.  in  the  method  used  in  Simple  Interest  by  Deeimals,  yoa  may  mah  find 
nUrn  for  obtiiuiiig  cither  of  the  fimr  terns,  pretent  worthy  ntUo,  i^,  or  mm  io  be 
diteountedy  wfam  the  other  tkne  are  i^i^^en. 

2NWe  2.  When  the  ratio  is  06,  or  six  percent,  per  annum,  and  the jnven  time 
IB  expressed  in  months,  if  the  debt  be  divid«Kl  by  unity  added  to  hall  as  manv 
hundredths  of  an  unit  as  there  are  months  in  tlie  ffiven  time,  the  quotient  will 
be  the  present  worth.  Thus  for  3  years  or  36  months,  (he  divisor,  we  have  just 
seen  to  be  i-f -06X3=1+' ^^>  o'  ^  tidded  to  half  as  man^  hundredths  as  there 
aie  months;  ii^  the  time  be  3i  yean  or  42  months,  the  divisor  is  14"06x3*5,= 
1+21 ;  if  10  months,  then  1+06X      =1+05,  as  liefore;  if  2  months,  then 

l4-06X-i\,=l+*01  i  if  1  month,  then  1+06X  i^^=l+'005,  and  so  on. 


tm  DnacovNT  by  decimals. 

Second  Method. 

Ratios-oe 
Multiply  bj    3  As  118 :  1  ::  108 

I 

•18  '  

Add  1-  M8)10800(91'5254 

Amount  of  II.  for  the  )     t.,g 
given  time  ) 

And  600x-06x3=108=interest  of  the  debt  for  the  given  time.— • 
Di8COunt=91'5254=£91  lOs.  6d.  which  taken  from  the  principal 
will  leave  the  present  worth=z£508  9&  6d. 

2.  What  is  the  present  worth  of  ^58  62c.  5m  due  2  years 
kence,  at  4}  per  cent  per  annum? 

First  Method. 

Ratios-045 
X  Time=     2" 


'   09 

+1- 


Divi8or=109)558>625(512'5srpre8ent  worth. 
545 


136 
109 


272 
218 

558625  545 

Or,  ~-=x>512-5  Ana  545 

•045x2+1  

• . . 
And  $558*625— •512'5»946  12c.  5m.=:di8Count.    Or,  As  $1-09 
{^amount  to  $1  for  the  given  time) :  tl  ::  $50*27625  (=  interest 
of  the  debt  for  the  given  time) :  f  46*125=discount  as  above.     And, 
$358'625— $46i25=$512'5=present  worth,  as  above. 

3.  Required  the  present  worth  and  discount  of  $4125  50c  at  6} 
per  cent  per  annum,  due  18  months  hence? 

An«  $  present  worUi  $3746  19c  7Jm. 
^^^  I  discount  379  30   2^ 

4.  What  ready  money  will  discharge  a  debt  of  1354/.  8a  due  8 
yeais^  3  months^  and  12  days  hence,  at  5  si  per  cent  per  annum  9 

Ana  £1135  78.  9d. 


DUTIES.  S77 

DUTIES. 

Duties  are  assessed  upon  articles  imported  into  the  country, 
at  a  certain  rate  per  pound,  hundred,  ton,  gallon,  &c.  without  re- 
spect to  the  value  of  the  articles;  or  upon  articles  according  to 
their  actual  cost.  The  latter  are  called  ad  valorem  duties.  The 
duties  are  computed  in  the  former  case,  on  the  most  obvious  prin- 
ciples, as  will  be  seen  in  the  following 

Examples.  * 

1.  Required  the  duty  on  9871b  of  chocolate  at  3  cents  per  pound. 

3 


•29-61  cents,  Ans. 

2.  If  the  duty  on  molasses  is  5  cents  on  a  gallon  when  imported 
in  an  American  vessel,  and  10  per  cent,  more  in  a  foreign  vessel, 
what  is  the  duty  on  3950  gallons  in  both  vesseb  ? 

Ana  $197  50,  and  8217-25. 

3.  Required  the  duty  on  lOCwt.  3qrs.  14ft  of  cordage  at  92*25 
per  Cwt.  in  an  American  vessel,  and  at  10  per  cent,  more  in  a  for- 
eign vessel?  Ans.  824-47  nearly,  and  826-81. 

4.  What  is  the  duty  on  6hhds.  of  ^own  sugar,  weighing  53Cwt. 
2qrs.  20ft  tare  12ft  per  100,  at  2|cts.  per  pound  in  an  American 
vessel,  and  at  10  per  cent,  more  in  a  foreign  vessel? 

Ans.  8132,  and  8145*20. 

Duties  ad.valorem  are  estimated  by  adding  20  per  cent,  to  the 
actual  cost  of  the  goods,  dbc.  when  imported  from  or  beyond  the 
Cape  of  ,Qood  Hope,  and  10  per  cent  when  imported  from  any 
other  places.  Insurance,  commission,  &c,  do  not  belong  to  the 
actual  cost.- 

The  duties  are  computed  in  the  following  obvious  manner. 
Wheq  the  cost  is  reduced  to  Federal  Money,  add  the  per  cent,  to 
the  cost,  and  then  find  the  duty  per  cent  ad  valorem. 

Examples. 
1.  What  will  be  the  duty  on  an  invoice  of  goods,  which  cost 
jB786  15s.  sterling,  at  15  per  cent  ad  valorem  when  imported  in 
an  American  v^»el,  or  at  10  per  cent-  more  when  imported  in  a 
foreign  vessel  from  England? 

£    8.        8 
786  15=349317 
Add  10  per  cent=  349317 

3842-487 


10  per  cent=  3842487 
6    do.       =  192  12435 


15  per  cent=8576 37305   Ans. in  Am.  vessel. 
164  per  ct=8634  01  Ans.  in  For  ship. 
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BARTER. 


2.  What  ifl  the  duty  on  goods,  which  cost  in  India,  $2780*50^ 
ixnportod  in  an  American  ship^  at  12|  per  cent  ad  valorem  ? 

An&  •417075. 


BARTER 

Is  the  exchanging  of  one  commodity  for  another,  and  teaches 
traders  to  proportion  their  qukintities  without  loss.* 

CASE  L 

When  the  quantity  of  one  commodity  is  given,  with  its  value,  or  thai  of 
its  integer,  that  is,  of  Mb.  \ewt.  \yd.  ^c.  as  alio  the  value  of  the 
integer  of  some  other  commodity,  to  be  given  for  it,  to  find  the  quan- 
tity of  this;  or,  having  the  quantity  thereof  giver^  to  find  the  rate 
of  selling  it. 

Rule. 

Find  the  value  of  the  given  quantity  by  the  concisest  method, 
then  find  what  quantity  of  the  other,  at  the  rate  proposed,  you  may 
have  for  the  same  money.  Or,  if  the  quantity  be  given,  find  from 
thence  the  rate  of  selling  it.-  Or,  As  the  quantity  of  one  article  is 
to  its  price,  so,  inversely,  is  the  quantity  of  the  other  to  its  price 
Or,  as  the  price  of  one  article  is  to  its  quantity  j  so  inversely,  is  the 
price  of  the  other  to  its  quantity. 

Examples. 

L  How  much  tea  at  9a  6d.  per  lb  must  be  given  in  barter  for 
156  gallons  of  wine,  at  12s.  3Jd.  per  gallon  % 

Galls. 
8d.  I  i  I  156 
4    I  *  I     12 


9s.  6d.=ll4d 


1872 
39 
66 

1917  6 
12 


23010 
d.      b  d.  ft        oz. 

As  114  :  I  ::  23010  ::  201  IS.Vt  Ane. 
price,     quan.    price,     quan. 
8.  d.      gals.      s.  d.      ft    oz. 
Or,Asl2  3J  :    156  :   9   6:201  13,^4  Ans.  as  before. 

♦  The  Rulca  in  ^irtcr  are  only  applic&tionf  of  the  Rule  of  Three,  and  are  ea- 
nily  understood. 


BARTER.  1l» 

2.  How  much  ciotb,  at  158.  8d.  per  jard,  must  be  given  for  5owt. 
3qTa  lOlbs.  of  steel,  at  5  gaineas  p^  cwt  9      Ana.  52yda  3qr&  2n. 

3.  Suppose  A  has  350  yards  of  linen,  at  25c.  per  yard,  which  he 
would  barter  with  B  for  sugar,  at  $5  per  cwt  How  much  sugar 
will  the  linen  come  to?  Ans.  I7cwt.  2qre. 

4.  A  has  broadcloths  at  $44  per  piece,  and  B  has  maoe,  at  #1 
42c.  per  ft :  How  many  pounds  of  mace  must  B  give  A  for  36 
pieces  of  cloth  ?  Ans.  1084^^. 

5.  A  has  TJcwt  of  sugar  at  12  cents  per  ft  for  which  B  gave 
him  12|cwt.  of  flour :    What  was  the  flour  ra.ted  at  per  ft  ? 

Ans.  7c.  2m. 

CASE  n. 

Jf  the  quantities  af  two  commodities  be  gtvejif  and  the  rate  of  Hlling 
them,  to  fiTud,  in  case  of  inequality,  how  much  of  some  other  eom- 
modity  must  be  given. 

Rule. 

Find  the  separate  values  of  the  two  commodities ;  sobtrsict  the 
less  from  the  greater,  and  the  dtfl^ence  will  be  the  amount  of  the 
third  commodity,  whose  quality  and  rate  may  be  easily  found. 

Examples. 

1.  Two  merchants  barter ;  A  has  30c wt.  of  cheese,  at  238.  6d. 
per  cwt.  and  B  has  9  pieces  of  broadcloth,  at  3/.  15s.  per  piece: 
Which  must  receive  money  and  how  much  ? 

Ana  B  must  pay  A  £1  10a 

2.  A  and  B  would  barter:  A  has  150  bushels  of  wheat,  at  $1 
25c.  per  bushel,  for  which  B  gives  65  bushels  of  barley,  worth  62  J c. 
per  bushel,  and  the  balance  in  oats  at  37 J c.  per  bushel:  What 
quantity  of  oats  must  A  receive  from  B  ?         Ans.  391]  bushels. 

CASE  ni. 

Sometimes,  in  bartering,  one  commodity  is  rated  above  the  ready  mo- 
ney price;  then,  to  find  the  bartering  price  of  the  other,  say, 

As  the  ready  money  price  of  the  one,  is  to  its  bartering  price ;  so 
is  that  6f  the  other,  to,  its  bartering  price :  Next,  find  the  quantity 
required,  according  to  either  the  bartering  or  ready  money  price. 

Examples. 

1.  A  has  ribbands  at  2s.  per  yard  ready  money ;  but  in  barter 
he  will  have  28  3d.*  B  has  broadcloths  at  328.  6d.  per  yard  ready 
money ;  at  what  rate  must  B  value  his  cbth  per  yard,  to  be  equi- 
valent to  A's  bartering  price,  and  how  many  yards  of  ribband,  at  2s. 
3d.  per  yard,  must  then  be  given  by  A  for  488  yards  of  B's  broad- 
cloth? 

Ans.  B's  broadclotli,  at  £1  16s.  6Jd.  per  yd.  7930  yds.  rib!>and. 

2.  A  and  B  barter ;  A  has  150  gallons  of  brnndy,  at  f  1  37 J c.  per 
gallon  ready  money,  but  in  barter  he  will  have  f  1  50c. ;  B  has 


aw  LOSS  AND  GAIN. 

linen  at  44c.  per  yard  ready  money ;  how  must  B  sell  his  Utien  per 
yard  in  proportion  to  A' 8  bartering  price,  and  how  many  yards  aie 
equal  to  A's  brandy? 

Ans.  barter  price  is  48c.  and  he  must  give  A  468yda  3qr& 

3.  P  and  Q,  barter ;  P  has  Irish  linen,  at  60c.  per  yard,  but  in 
barter  he  will  have  64c.  Q,  delivers  him  broadcloth  at  96  per 
yard,  worth  only  $5  50c.  per  ^ard :  Pray  which  has  the  advaa- 
tage  in  barter,  and  how  much  Unen  does  P  give  d  for  148  yards  of 
broadcloth? 

C.  Ca  ft       C.  ft       Ck 

As  60 :  64  ::  5  50 :  5  86f ;  therefore  €1  by  selling  at  $6  has 
the  advantage.     Then, 

9     yds.        c.         yds.  qtt. 

As  6 :  148  ::  64  :  1387  2  linen,  Ans. 

4.  A' has  200  yards  of  linen,  at  Is.  6d.  ready  money  per  yaild, 
which  he  barters  with  B,  at  Is.  9d.  per  yard,  taking  buttons  at  7|d. 
per  gross,  which  are  worth  but  6d. :  How  many  gross  of  buttons 
will  pay  for  the  linen,  who  gets  the  best  bargain,  and  by  how  much, 
both  in  the  whole,  and  per  cent.  ? 

Yd.      d.     Yds.       d.  d.  GfOH.    d.     Grass.       Yd.  d.        Yds.    £ 

As  1  :  21  ::  200  :  4200.  As  7^  :  1  :;  4200 :  560.  As  1  :  18 ::  200  :  15. 

gr.  <l.    gr.    £  [value  of  A's  hnen. 

As  1  :  6  ::  560:  14  value  of  B's  goods.  So  that  B  gains  1/.  of  A. 

£     £       £       £  s.  d . 
As  14:  1  ::  100:  7  2  10  per  cent 

5.  A  has  Hnen  cloth,  at  30c.  per  yard,  ready  money,  in  barter  36e. 
B  has  3610  yards  of  ribband,  at  22c.  per  yard  ready  money,  and 
would  have  of  A  8200  in  ready  money,  and  the  rest  in  linen  cloth  i 
what  rate  does  the  ribband  bear  in  baiter  per  yard,  and  how  much 
linen  must  A  give  B  ? 

Ans.  The  rate  of  ribband  is  26c.  4m.  per  yard,  and  B  must  rt- 
csive  1980}  yards  of  linen,  and  $200  in  cash. 


LOSS  AND  GAIN 


Is  an  excellent  rule,  by  which  merchants  and  traders  discover 
their  profit,  or  loss  per  cent,  or  by  the  gross:  It  also  instructs 
them  to  raise  or  fall  the  price  of  their  goods,  so  as-  to  gain  6r  lose 
so  much  per  cent.,  &c.  The  rules  are  only  particular  applicatiom 
of  the  Rule  of  Three.      ' 


.♦ 


CASE  I. 

To  knov)  what  is  gained  or  lost  per  cmL 

Rule. 

First  see  what  the  gain  or  loss  is,  by  subtraction ;  then,  as  the 
price  it  cost,  is  to  the^am  or  loss:  so  is  100/.  to  the  gain  or  loai 
per  cent. 


LOSS  AND  GAIN.  »l 

Off  in  federal  mtmey^  annex  two  ciphers  to  the  gain  or  loss,  and 
divide  by  the  cost  for  the  gain  or  loss  per  cent. 

Examples. 

1.  If  I  buy  serge  at  90c.  per  yard,  and  sell  it  again  at  9 1  2c.  per 
yard :    What  do  I  gain  per  cent,  or  in  laying  out  9100  ? 

c.      c.       9       9 
Sold  for  $1-02  As  90 :  12  ::  100  :  13i  per  cent,  gain,  Ans. 
Cost  -90 

Gain  •  1 2  per  yard.  1 2*00 

Or,  1-02 — •90='12=gain  per  yard;  and =13J  per  cent,  gain, 

•9  [as  before. 

N.  B.  The  first  questions  in  the  several  cases,  serve  to  elucidate 
each  other. 

2.  If  1  buy  serge  at  $1  2c.  per  yard,  and  sell  it  again  at  90c. 
per  yard  :  What  do  I  lose  per  cent,  or  in  laying  out  $100  ? 

$  c.  $  c.      c.        $     $    c  m. 

Cost       1-02  As  1  02:  12::  100:  11  76  5  per  cent.. loss,  Ans. 
Sold  foi    -90 

•  12.00 

Loss         12      Or,   =11 765  per  cent  loss,  Ans.  as  before. 

1-02 

3.  If  I  buy  a  cwt  of  tobacco  for  £9  6s.  8d.  and  sell  it  again  at 
is.  lOd.  per  ft  do  I  gain  or  lose,  and  what  per  cent.  % 

ft  £    s.  d. 

112  Sold  for  10    5    4 

Cost  9    6    8 

£  

|2d.|iVl^  1  4  value  at  2s.  per  ft.   0    18    8  gained  in  the  gross. 

0    18   8   value  at  2d.  per  ft. 


10   5    4  value  at  Is.  lOd.  pei  ft. 
£  8.  d.     8.  d.       £      £ 

As  9  6  8 :   18  8  ::  100 :  10    Ans.  10  per  cent.  gain. 

4.  A  draper  bought  60  yards  of  cloth  at  $4  50c.  per  yard,  and 
38  yards  of  cloth  at  $2  50c.  per  yard,  and  sold  them,  one  with 
another,  at  $4  25c.  per  yard :  Did  he  gain  or  lose,  and  what  per 
cent.  60  yards  at    $4  50c.     per  j^ard     =    $270 

38  yards  at      2  50        per  yard    =95 

98  yards  cost 365 

which  subtract  from  QSyds.  at  $4  25c.=4l6'50 

gain  in  the  gross  =  5 1*50 

$      $  c.        $      5150-00    $  c. 

Then,  as  365:  61-50::  100:  =14-11  gain  per  cent.   An$. 

oo5 

5.  Bought  sugar  at  6id.  per  ft  and  sold  it  at  £2  3s.  9d.  per  cwt. 
What  was  the  gain  or  loss  per  cent.  ? 

ft    d^        ft      £  8.  d. 
As  1:  6j^::  112  :  3  0  8 
24* 


LOSS  AND.GADf. 

Prime  cost  £3      0      8  per  cwt.       £  a.  d.  s*  d.        £      £  n.  i. 

Sold  at         2      3      9  per  cwt.  as  3  0  8  :  16  11  ::  100  :  27  17  8^ 

[loss  per  cent.  Ana 

Lost  £0    16    1 1  in  the  whola 

6.  At  4b.  6d.  in  the  pound  profit :  How  much  per  cent.  7 

j^   8.  d.        £      £  s. 
As  1  :  4   6   ::    100:22  10  Ans. 

7.  If  I  buy  candles  at  Is.  6d.  per  lb  and  sell  them  again  at  2a.  per 
&  and  allow  3  months  for  payment :  What  do  I  gain  per  cent.  ? 

d.     d.        £        £    s.  d.  Mo.  £    Mo.  J^  a. 

As  18:24  ::  100:   133  6    8;  thenby discount, As  12:6  ::  3:  1  1§ 

£    8.     £  s.        £    s.  d.    £    s.    d. 
Then,  as  101  10: 1  10  ::  133  6  8  :  1    19   4},  which  taken  from 
£133  6s.  8d.  leaves  £131  7s.  3|d.  therefore,  Ans.  £31  7s.  ^d. 

8.  If  I  buy  cloth  at  138.  per  yard,  on  8  months  credit,  and  sell  it 
again  at  i2s.  ready  money,  do  I  gain,  or  lose,  and  what  per  cent.? 

Ans.  lost  £4  per  cent,  or  6d.  in  the  yard. 

9.  If  I  buy  gloves  at  8 1  25c.  per  pair:  How  long  credit  must  I 
have,  to  gain  $13  per  cent,  when  I  sell  them  at  91  36c.  per  pair? 

<P    C.  9  C.  C.  9^     9  C«  ^ 

Sold  at         1  -36  As  1-25  :  -11  :  100  :  8-80  gain  percent,  rdy.mo. 
Prime  cost  1  25  •     $  c.     $  c. 

Then,  13— 8-80=4-20  Now, 

Gained  -11  per  pair.  8    Mo.  $  c.  Mo.  days. 

As  6  :  12  ::  420  :  8  12  Ans. 

In  casting  up  the  amount  of  goods  bought,  imported  or  export- 
ed :  to  the  prime  cost  of  such  goods  we  must  add  all  the  charges 
upon  them,  in  order  to  fix  the  price  they  stand  us  in. 

10.  Suppose  I  import  from  France,  12  bales  of  cloth,  containing 
10  pieces  each,  which,  with  the  charges  there,  amounted  to  $360: 
I  pay  duty  here  92c.  per  piece,  for  freight  $12  and  portage  $1 
25c. ;  What  does  it  stand  me  in  per  piece,  and  how  must  I  sell  it 
per  piece  to  gain  $10  per  cent.  2 

Ans.  $4  43  3  the  price  at  which  it  must  be  sold  per  piece. 

CASE  II. 

To  know  how  a  commodity  must  be  soldj  to  gain  or  lose  so  much  fcr 

cent. 

Rule. 

As  £103  is  to  the  price;  so  is  £100  with  the  profit  added,  or  loss 
subtracted,  to  the  gaining  or  losing  price.     Or, 

In  federal  money,  multiply  100  dollars  added  to  the  gain,  or  the 
loss  per  cent,  by  the  cost ;  and  pointing  off  the  two  right  hand 
igures  of  the  product  gives  the  answer. 

EXAMPLKS. 

1.  If  I  buy  a  quantity  o'  serge  at  90c.  per  yard:  How  must  I 
sell  it  per  yard  to  gain  i3|  per  cent.  ? 

$        $      c.        c.       $  c. 
As  100  :  113  33  J  r.  90  :  1  2  Ana; 


LOSS  AND  GAIN. 

9    c      c.     8 
Or,  1 13  33ix '0=102;  and  pointing  off  two  right  hand  place% 
$i  02,  Ans.  as  before. 

2.  If  a  barrel  of  powder  cost  £4,  how  must  it  be  sold  to  lose 

£10  per  cent?      £    £    £  '          Or  thus: 

As  100 :  4 ::  90  90 

4  4 

100)360(3  £3|60 

300  20 


60  8.12|00 

20 


100)1200(12  Ans.  £3  128. 

3.  Bought  clotli,  at  92  50c.  per  yard,  which  not  proving  so  goo4 
«8  I  expected,  I  am  content  to  ^ose  17^  per  cent,  by  it :  How  must 
I  sell  it  per  yard  ?  Ans.  $2  6c.  2'Vm. 

4.  If  120lb  of  steel  cost  £7,  how  must  I  sell  it  per  ft  to  gain  £15t 
per  cent.  ?  Ans.  Is.  4d.  per  ft. 

5.  A  gentleman  bought  10  tons  of  iron  for  £200,  the  freight  and 
duties  came  to  £25,  and  his  own  charges  to  £8  68.  8d. :  How  must 

he  sell  it  per  ft  to  gain  £20  per  cent  by  it  ? 

£       £        £       B.    d        £    s.    d.  £     s.    d.     £    s.  d.     £ 

As  100  :  20  ::  233    6    8  :    46  13  4'Then,  233  6    8+46  13  4=2d0. 

Tons.    £        li).    d. 
As  10  :  280  ::  1  :  3  per  cent.  Ans. 

6.  If  a  bag  of  cotton,  weighing  8c wt.  Oqrs.  20ft  cost  845  55a 
how  must  it  be  sold  per  cwt.  to  lose  $8  per  cent  ? 

Ans.  $5  12c.  3m. 

7.  Bought  fish  in  Newburyport,  at  10s.  per  quintal,  and  sold  it 
at  Philadelphia,  at  17s.  Gd.  per  quintal ;  now,  allowing  the  ubarges 
at  an  average,  or  one  with  another,  to  be  2s.  6d.  per  quintal^  and 
considering  i  must  lose  £20  per  cent,  by  i  emitting  my  money  home ; 
^vhat  do  I  gain  per  cent.  ? 

Selling  price  17  6  Philadelphia  currency,  per  quintal. 
Charges  2  6  dilto. 


15  0  ditto. 

£  8.  £  8. 

As  100  :  15  ::  80  :  12  New  England  currency. 
Sold  at         12&  per  quintal, 
bought  at  10s.  per  quintal. 

Gained  2s.  per  quintal 

s.     s.       £       £ 
As  10:2  ::  100  :  20  per  cent  gained,  Ans. 
8.  Bought  50  gallons  of  brandy,  at  75c.  per  gallon,  but,  by  acci- 
dent, 10  gcillons  leaked  out:   At  whwt  rate  must  I  sell  the  remain- 
der per  gallon,  to  gain  upon  the  whole  prime  cost,  at  the  rate  of 
10  per  cent  1  Ans.  $1  3c.  ^m. 


LOSS  ANO  GhStt, 

CASE  m. 

When  there  is  gain  or  loss  per  cent  to  know  vfhat  the  comwu>dUy  eo§(,- 

RVLB. 

As  £100  with  the  gain  per  cent,  added,  or  loss  per  cent  sub* 
traded,  is  to  the  price ;  so  is  £100  to  the  prime  cost.     Or, 

In  federal  money ^  divide  the  price  with  two  ciphers  annexed  by 
9100  added  to  the  gain,  or  less  by  the  loss,  per  cent,  for  the  answer. 

Examples. 

1.  If  1  yard  of  cloth  be  sold,  at  81  2c.  and  there  is  gained  13| 
per  cent,  what  did  the  yard  cost  ? 

▼  V  ^*         V         c» 

As    100+13)  :  1  2  ::    100  :  90  prime  cost,  Ant. 

Or.  iH2£=^,Aa.  as  before. 
^  113-334 

2.  If  12  yards  of  cloth  are  sold  at  15&  per  yard,  and  there  is 
£7  10s  loss  per  cent  in  the  sale:  What  is  the  prime  cost  of  the 

whole? 

Y(b.    8.       Yds.    £  £«.£££■.    d. 

As  1  :  15  ::  12  :  9    As  92  10  :   9  ::  100 :  9  14   7  An& 

3.  If  40ft  of  chocolate  be  sold  at  25c.  per  ft  and  I  gain  9  pe^ 
cent,  what  did  the  whole  cost  me?  Ans.  89  17c.  4m. -f- 

4.  If  19icwt.  sugar  be  sold  at  814  50c.  per  cwt.  and  I  gain  815 
.per  cent :  What  did  it  cost  per  cwt  %  Ans.  812  60c.  8m. 

CASE  IV. 

If  by  wares  sold  at  such  a  rate^  there  is  so  much  gained  or  lost  per 
cent,  to  knwo  what  would  be  gained  or  lost  per  cent,  if  sold  ai 
another  rate. 

Rule. 

As  the  first  price  is  to  £100  with  the  profit  per  cent  added,  or 
loss  per  cent  subtracted ;  so  is  the  other  price  to  the  gain  or  loss 
per  cent,  at  the  other  rate. 

N.  B.  If  your  answer  exceed  100,  the  excess  is  your  gain  per 
tent  but  if  it  be  less  than  100,  the  dc«ficiency  is  your  loss  per  cent 

Examples. 

1.  If  cloth,  sold  at  81  2c.  per  yard,  be  13)  profit  per  cent 
what  gain  or  loss  per  cent,  shall  I  have,  if  I  sell  the  same  at  90c. 
per  yard  ? 

ft  c.      S       €•      8 

As  I  2:  1131  ::96:  100 

And,  100—100=0,  Ans.  1  neithei  srain,  nor  loss. 

2.  If  cloth,  sold  at  4s.  per  yard,  be  £10  per  cent,  profit:  What 
shall  I  gain  or  lose  per  cent  if  sold  at  3s.  6d  per  yard  ? 


BQUAHON  of  PA¥MBNTS. 


s. 

£      ftd. 

As4: 

110::  3  6 

12 

12 

48 

42 

no 

£       £       £ 

Then,  100-^4=3i 


48)4620(96|  Am.  I  lost  £3^  per  cent  by  the  last  sale. 
432 


300 

288 


12 

3.  If  I  sell  a  gallon  of  wine  for  91  50e.  and  thereby  lose  12  per 
oent :  What  shall  I  gain  or  lose  per  cent,  if  I  sell  4  gallons  of  the 
same  wine  for  $6  75c.  ?  Ans.  1  per  cent.  loss. 

4.  I  sold  a  watch  for  50/.  and  by  so  doing,  lost  17/.  per  cent, 
whereas  in  trading  I  ought  to  have  cleared  20/.  per  cent.  How 
much  was  it  sold  under  its  real  value  ?  Ans.  22/.  5s.  9|d. 


EQUATION  OF  PAYMENTS 

Is  the  finding  a  time  to  pay,  at  once,  several  debts,  due  at  difler- 
cnt  times,  so  that  no  loss  shall  b^  sustained  by  either  party. 

RULB  !• 

Multiply  each  payment  by  the  time  at  which  it  is  due ;  then  di- 
vide the  sum  of  the  products  by  the  sum  of  the  payments,  and  the 
quotient  will  be  the  equated  time,  or  that  required. 

*  This  rale  is  founded  upon  a  supposition  that  the  sum  of  the  interests  of  thsi 
several  diAts,  which  are  payable  bctore  the  equated  time,  fiozn  their  terms  to  that 
time,  ought  to  be  equal  to  the  sum  of  the  interests  of  the  debts  payable  alter  the 
equated  time,  from  that  time  to  their  terms.  Some,  who  defend  this  principle, 
have  endeavoured  to  prove  it  to  be  right  by  this  argument ;  that  what  is  gained  by 
ibeeping  some  of  the  debts  after  they  are  due,  is  lost  by  paying  others  before  they 
are  due ;  but  this  cannot  be  the  case ;  for  though,  by  keeping  a  debt  after  it  is  due, 
there  is  gained  the  interest  of  it  for  that  time ;  yet,  by  pavmc  a  debt  before  it  is  due, 
the  payer  does  not  lose  the  interest  for  that  time,  but  the  discount  only,  which  is 
less  thian  the  interest,  and  therefore  the  rule  is  not  accurately  true  j  however,  in 
most  questions,  which  occur  in  business,  the  errour  is  so  trifling,  that  it  wiU  always 
be  made  use  of  as  the  most  cliflible  method. 

From  the  principle  assiuneain  this  rule,  the  rule  may  be  derived  in  the  follow^ 
faig  manner.  Thus  in  Example  1,  where  8  months  is  foimd  to  be  the  equated  time, 
let  the  interest  be  supposed  at  any  rate,  as  6  per  cent.    Then  the  first  payment 

is  to  be  at  interest  for  &— 6  or  8  months,  and  by  the  rule  for  interest, ■ 

5=rilB  interest.    The  seeood  sum  is  to  be  on  interest  8—7  or  1  numtb,  9fiA 


9M  EQUATION  Of  fXiiSBSm. 

Examples. 

1.  A  owes  B  9380  to  be  paid  as  follows,  viz.  $100  in  6  months, 
•120  in  7  months,  and  8160  in  10  months:  What  is  the  equated 
time  for  the  payment  of  the  whole  debt  ? 

lOOx  6=  600 

'     120X  7=  840 

160x10=1600 


100+120+160=380)3040(8  months,  Ans. 

3040 


2.  A  owes  B  104/.  15s.  to  be  paid  in  4}  months,  161/.  to  be  paid 
ib  3| months,  and  152/.  5s.  to  be  paid  in  5  months:  What  is  the 
equated  time  for  the  payment  of  the  whole  ? 

Ans.  4  months  and  8  days. 

3.  There  is  owing  to  a  merchant  998/.  to  be  paid,  178/.  ready 
money,  200/.  at  3  months,  and  320/  in  8  months;  I  demand  the  in^ 
different  time  for  the  payment  of  the  whole  ?  Ans.  41  months. 

4.  The  sum  of  9164  16c.  6m.  is  to  be  paid,  }  in  6  montns,  )  in  8 
months,  and  ^  in  12  months :  what  is  the  mean  time  for  the  pay- 
ment of  the  whole?  Ana  7}  months. 

Rule  n. 

.See,  by  rule  Ist,  at  what  time  the  first  man,  mentioned,  ought  to 
pay  in  hi^  whole  money :  then,  as  his  monoy  is  to  his  time,  so  is 
the  other's  money,  to  his  time,  inversely,  which,  when  found,  must 
be  added  to,  or  subtracted  from,  the  time  at  which  the  second  ought 
to  have  paid  in  his  money,  as  the  case  may  require,  and  the  sum,  or 
remainder,  will  be  the  true  time  of  the  second's  payment. 

Examples. 

1.  P  is  indebted  to  Q,  9150  to  be  paid,  950  at  4  months,  and$100 
at  8  months:  Clowes  P  9250  to  be  paid  at  10  months:  It  is  agreed 

120X6X8—7^  ijg  iatewat  to  the  equated  time.    The  sum  of  the  interest  of  thea 

100 
two  paymente  is,  by  the  assumed  prindple,  to  be  equal  to  the  interestijf  the  third 

payment,  or  £l60  for  10—8  or  2  months,  which  is  j^^XiQ— 8     .j,j^ 
'^  100 

100X6X8-6 .120X6X8-7    160X6X10-8     ^^^  ^  ,,     ^,     ^  _^        , 
Jjjj— + f55— = J5ij ^    Now,  a.  the  rate  per  c«*.  and 

100  will  be  &cloT8  common  to  every  term  in  every  caM,  they  may  be  expunged 
from  every  term,  and  then  we  have, 

100X8^5+120X8^=160X10—8.    From  this  equivalent  eipressioh,  it  u 
ewiy  to  find  the   equated  time;    for,   100X8— 100X6+120X8— 120X7=  160X 
lO- 160X8,    or,    100X8+120X8+160X8=100X6+120X7+160X10.    or,    8X 
1004-120+160=100X6+120X7+160X10,  and 

8=100X6+120X7+160X10  _u-  u «  .i,    -^i.     on.  ^     ^  ^ 
100+i2(H-160 *  which isthe  nile.    The  same  rtay  be  efaown 

In  every  simiLir  case,  and  the  general  rule  infened. 

This  rule  is  nunifestlv  incorrect    The  inte  rule  will  be  etveii  in  £qustioii  of 
Tktymsotft  by  Decimals. 


BQiUATICM  W  PAYMEm^  B¥  DBCSHA^         »f 

between  them  that  P  shall  Hiake  piasent  paj  of  his  vhole  debt, 
and  that  Q,  shall  pay  his  so  much  the  sooner,  as  to  balance  that 
favour ;  1  demand  tne  time  at  which  Q  muat  pay  the  $250  reekon- 
ing  simple  interest. 

50X4^200 

100X8=800 

50-L-i00=:15|0)100|(06i  months^  Ps  equated  time. 

90 

10 

D.    mo.     D.    mo.  mo.  mo.  mo. 

As  150 .  6}  ::  250 :  4.    Then«  10—4=6  time  of  Qln  payment. 

2.  A  merchant  has  120/.  due  to  him,  to  be  paid  at  7  months;  but 
the  debtor  agrees  to  pay  }  ready  money,  and  )  at  4  months;  I  de- 
mand the  time  he  must  have  to  pay  in  the  rest,  at  simple  interest, 
so  that  neither  party  may  have  the  advantage  of  the  other  1 

Debt  £120 

|r«=60  must  be  paid  dovn. 
4^40  must  be  paid  at  4  months. 
f=20  unpaid. 
Now,  as  he  pays  60L  7  months,  and  40/.  3  months  before  they  are^ 
respectively  due,  say,  as  the  interest  of  20/.  for  1  month,  is    to  1 
month,  so  is  the  sum  of  the  interest  of  60/.  for  7  months,  and  of 
40/.  for  3  months,  to  a  fourth  number,  which,  added  to  the  7  months, 
will  give  the  time  for  which  the  20/.  ought  to  be  retained. 

Ane.  2  years  and  10  months. 

3.  A  merchant  has  81200  due  to  him,  to  be  paid  i  at  2  months, 
)  at  3  months,  and  the  rest  at  6  months ;  but  the  debtor  agrees  to 
pay  I  down  :  How  long  may  the  debtor  detain  the  other  half,  so 
that  neither  party  may  sustain  loss  ? 

Now  as  I  was  paid  4  )  months  before  it  was  due^  it  is  reasonable 
that  he  should  detain  the  other  ^,  4^  months  after  it  became  due, 
ni^bich  adde^,  gives  8)  months,  the  true  time  for  the  second  pay- 
ment Equated  time=4|  montl^. 

EQUATION  OF  PAYMENTS  BY  DECIMALS. 

1.  To  the  sum  of  both  payments  add  the  continual  product  of 
the  first  payment,  the  ratio,  and  the  time  between  the  payments, 
and  call  this  the  first  number. 

*  Suppoie  a  9um  of  money  be  due  immediately,  and  anotber  at  the  expiration 
nf  a  certain  ghen  time  fi>rwaid,  and  it  ia  proposed  to  find  a  time,  so  that  nettber 
party  shall  sustain  Ices. 

Now,  it  is  pUun  that  the  equaled  time  must  fall  between  the  two  payments ; 
and  that  what  is  gotten  by  keeping  the  5r8t  debt  after  it  is  doe,  shoald  be  equal 
to  what  it  lost  by  j^aying  the  second  debt  before  it  is  due ;  but  the  gain  azisin^ 
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2BB        EQUATION  OF  PAYMENTS  BY  DECIMALS. 

2.  Multiply  twice  thefint  payment  by  the  ratio,  and  call  this  the 
second  number. 

3.  Divide  the  first  number  by  the  second,  and  call  the  quotient 
the  third  number. 

4.  Call  the  square  of  the  third  number  the  fourth  number. 

5.  Divide  the  product  of  the  second  payment  and  time  between 
the  payments  by  the  product  of  the  first  payment  and  the  ratio^  and 
call  (he  quotient  the  fifth  number. 

6w  Prom  the  fourth  number  take  the  fifth,  and  call  the  square 
root  of  the  difference  the  sixth  number. 

7.  Then  the  difference  of  the  third  and  sixth  numbers  is  the 
equated  time,  after  the  first  payment. 

Examples. 

There  are  9100  payable  in  2  years,  and  $106  at  6  years  hence ; 
what  is  the  equated  lime,  allowing  simple^  interest,  at  6  per  cent, 
per  annum? 

Ist  payment=100  1st  payment  100 

Ratio=  06  Multiply  by      2 

600  200 

Time  between  the  pajrmentss^iya  Mult  by  the  ratio='06 


Add  both  payments:=  < 
Div.  by   the  2d  num.=12)230=  Ist  number. 


24  12O0js2dnum. 

100 

106 


19i66+=3d  number. 
19166+ 


3d  number  squareds367'335556=4th  number. 

2d  payments  106 
Multiplied  by  the  time=    4 

1st  payment  muk  bj  the  ratio=6)424=  ( 'Si  SltS^n^J'K^ 

70-666-|-s5th  number. 
From  the  4th  number=367'335556 
Take  the  5th  number=  70^66666 


296-668890(  17*224sqr.  root»:6th  mm. 

Carried  up. 

from  the  keeping  of  a  stun  of  mousy  after  it  is  doe,  ii  evidently  eonal  to  the  »n- 
terest  of  the  debt  for  that  time :  And  the  loos,  which  is  sustained  oy  the  paying 
of  a  aum  of  monev  hefote  it  is  doe,  is  evidently  equal  to  the  dueount  uf  !&  debt 
for  that  time :  Tneiefbre  it  is  obvious  that  the  debtor  must  retain  the  sum  immo- 
diately  dac,  or  the  first  payment,  till  its  iiUerett  shall  be  equal  to  the  diaoount  of 
tho  second  aum  for  the  tiim*  it  is  paid  before  due ;  because  in  that  case  the  gain  and 
loss  will  be  equal,  and  consequently  neither  party  can  be  a  loser. 


EXCHANGE.  2W 


From  the  3d  number=19'166       Brought  up. 
Take  the  6th  number^  17*224 


1 '942=equated  time  from  the  first  pay- 
meat;  therefore  3  942  years 
=3y.  Urn.  9d.=whole  equated 
.  time. 

100+106+100x06x4  100+106+100x06x4  '->    ^(^^^h 
Or,— — — 


2   106x4 


lOOx-06 


=1-942. 


100x2x06  100x2x06  

2.  There  are  $100  payable  one  year  hence,  and  $106  to  be  paid 
six  years  hence ;  what  is  the  equated  tmxe,  computing  interest  at  6 
per  cent;?  Ana 

3.  A  debt  of  $1000  is  to  be  paid,  one  half  in  three  years  and 
the  other  half  in  6  years ;  what  is  the  equated  time  for  paying  both, 
computing  interest  at  7  per  cent?  Ans. 


EXCHANGE. 


The  object  of  Exchange  is  to  ascertain  what  sum  of  money 
ought  to  be  paid  in  one  country  for  a.  sum  of  difierent  denomina- 
tions or  of  different  relative  value  received  in  another,  according  to 
the  course  of  exchange. 

The  par  of  exchange  respects  the  intrinsic  value  of  the  money 
of  different  countries  compared  with  each  other.  Thus  a  pound 
sterling  is  equal  to  4  dolls,  and  44  cents  in  the  United  States ;  the 
mark  banco  of  Hamburgh,  to  33|  cents ;  40  marks  banco  to  £3 
sterling.  If  the  exchange  be  made  at  the  intrinsic  value  of  the 
money  of  different  countries,  it  is  said  to  be  at  par ;  but  if  the  mo- 
ney of  one  country  be  estimated  at  less  or  more  than  its  intrinsic 
value,  the  exchange  is  said  to  be  <hbove  par,  or  below  par.^ 

Owing  to  changes  in  the  course  of  trade,  to  demand  for  money, 
to  variations  in  the  relative  value  of  gold  and  silver,  &c.  the  relar 
tive  value  of  the  money  of  two  countries  is  liable  to  frequent  chan- 
ges. Hence  the  course  of  exchange,  or  the  current  price  of  ex- 
change, must  vary  with  these  circumstances,  and  be  sometimes 
above,  and  sometimes  below,  par.  Tables  of  the  course  of  ex- 
change are  published  daily  in  the  great  commercial  cities. 

*  The  RqIm  midsr  Redoetion  of  Coins  are  founded  cm  the  par  of  exchange. 
For  the  redoetioD  of  the  Money,  and  Measnras  of  most  commemal  countries  to 
Federal  and  Sterling  Money,  and  American  Meaaoret,  aee  aleo  the  TaUee  of 
Hioney,  length,  Capacity  and  Weight. 
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^290  EXCHANGE. 

1.  OP  GREAT  BRITAIN* 

The  denominations  are  pounds,  shillings,  and  pence. 

Examples. 

I.  What  is  the  amount  in  Federal  Money  of  a  Bill  of  Exchange 
en  a  merchant  at  Liverpool  of  £133  sterling,  sold  in  New  Ycnrk  at 
i  per  cent,  advance  1  £      $    c. 

133=>591  m 

2'95f  }=J  per  cent. 

Amount $59406}  Ans. 
*2.  In  Aug.  1821,  Bills  on  London,  bore  at  Bostona  premium  of  8i 
per  cent. ;  what  is  the  amount  of  a  bill  of  exchange  of  £250,  at  this 
rate,  in  Federal  Money,  and  what  is  the  value  of  a  pound  sterling 
at  this  course  of  exchange?  Ans.  Amount  91205  55tcts. 

Value  of  a  pound  sterling  84  82^cts. 

3.  A  Bill  of  Exchange  on  London  of  £90  sterling,  was  sold  at 
New  York,  at  36  shillings  New  York  currency  per  pound  sterling ; 
what  was  its  amount  in  the  currency  of  New  York,  and  how  much 
(jfbove  or  below  par  7 

£    s.        £        £ 
As  1  :  36  ::  90  .    162  N.  Y.  currency. 
Now  £9  sterling=  £16  N.  Y.  currency,  or  208. 8terling=35i  N.  Y. 
currency.     But  36 — 35j=}3.  N.  Y.  currency,  the  gain  on  every 
pound  sterling,  or  £2  N.  Y.  in  the  whole. 

Then,  as  35|8.  :  i  ::  100  :  1|  per  cent,  above  par. 
Or,       162—2  :  2  ::  100  :  IJ  do. 

4.  The  invoice  of  goods,  amounting  to  £170  10s.  sterling,  is 
^Id  at  New  York  at  25  per  cent,  advance  ;t  what  is  the  amount 
in  Federal  Money  1  Ans. 

*  The  Rules  on  which  the  operations  of  Exchange  are  performed,  are  obvioiur 
from  the  rule.**  for  Reduction  of  Coins,  and  the  Rule  of  Three. 

t  To  reduce  sterling  money  to  the  currency  of  New  England,  when  there  is  a 
rpitain  per  cent,  advance,  merchants  use  the  following  method. 

For  I2h  per  cent,  advance,  multiply  the  sterling  by  li 
20 1* 

3U if 

50  2 

m -  2i- 

75  2J 

87i 21 

100  2t 

125 3 

159  3* 

I7i> 3i 

300  4 

These  multipliers  are  thus  formed.    Let  the  advance  be  25  per  cent. ;  then,  f 

25=*  of  a  hundred,  100  i??-^^=the  sum  with  the  advance.    This  is  to  b' 

4        4 
reduced  to  New  England  currency  by  increasing  it  by  one  third  of  itself.    Thus 
500      500     2000  ^        J 

~4~  ^  3x3~  12  ~1^  pounds^,  which  is  evidently  the  same  as  to  mtiltiply  1^ 
by  i }.    In  the  same  way  may  the  other  multiplien  be  found. 
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5.  A  Bill  of  Exchange  of  £75  16s.  is  sold  at  Boston  at  268.  New 
England  currency  per  pound  sterling;  what  is  the  value  in  Fe- 
deml  Money  of  a  pound  sterling  at  this  rate  of  exchange  1    Ans. 

2.  OF  PRANCE. 

The  money  of  account  is  livres,  sols^  and  dfeniers. 
12  deniers  make     1  sol  or  shilling.  ' 
20  sols  1  livre  or  pound. 

The  livre  is  estimated  at  18|  cents  in  the  U.  S. 
The  crown  of  exchange  is  3  livres,  or  livres  tournois,,and  is  equal 
to  55^  cents. 

The  present  money  of  account  is  francs  and  centimes  or  hun- 
dredths. 80  francs=81  livres,  or  a  franc=fi  livre. 

1 .  To  reduce  francs  to  livres,  or  the  contrary,  multiply  the  francs 
by  81  and  divide  the  product  by  80  for  livres;  or  multif^y  the  livres 
by  80  and  divide  the  product  by  81  for  franca 

Thus  2156  francs=^^^^=2183  livres   19  sola     And  2341 

80 

,.  2341x80    ^«,^^  ^^  ^. 

iivres= — rr =2312  francs,  09  1+  centimes. 

ol 

2.  To  reduce  livres  to  dollars  and  cents ;  multiply  the  livres  by  the 
l^nts  in  a  livre  at  the  course  of  exchange. 

Examples. 

1.  If  the  livre  be  20  cents  in  exchange,  what  is  the  amount  of 
2150  livres  in  Federal  money,  and  what  is  the  per  cent,  above  par  at 
this  exchange  ? 

Ana  Amount  is  $430.     And  above  par  Sj^per  cent. 

2.  If  the  livre  be  18  cents  in  exchange,  required  the  amount  of 
3580  livres  16  sols,  in  dolls,  and  cents,  and  the  rate  per  cent,  below 
par,    . 

Ans.  644'54jV  cents,  and  2ff  per  cent,  below  par. 

3.  If  a  crown  be  valued  in  exchange  at  18d.  sterling,  required  the 
livres  in  £100  sterling,  and  the  amount  also  in  Federal  money  at 
par.  d.  liv.      £      liv. 

As  3  livres=l  crown,  18:3::  100  :  4000  and  4000x1 8i=$740; 

4.  In  2583  francs,  how  many  dollars  ? 

2583x55i=1433dolla  56J  cents. 

5.  A  bill  of  exchange  on  a  merchant  in  New  York  of  $730  65cts. 
was  bought  at  Paris  at  1^  per  cent,  advance ;  what  is  the  amount  in 
francs,  and  what  was  the  estimated  value  of  a  franc  at  this  ex- 
4ihange?  Ana 

3  OF  SPAIN. 

4  Maravadies  make         1  quarto. 
8|  quartos=34  marav.      1  rial  plate. 
8  rials  plate  1  piastre  or  ounent  dollar 

375  maravadies  1  ducat  of  exchange. 

Hard  or  plate  dollars  are  88A  per  cent  above  current  dollars  or 
money  of  vellon,  or 
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100  rials  plate  =188tV  rials  vellon. 
17    do.  ^^2        do. 

The  rial  plate  is  10  cents,  and  the  rial  vellon  5  cents  in  the  U. 
States. 

To  reduce  rials  f>late  to  rials  vellon,  or  the  contrary,  multiply  t)ie 
rials  plate  by  32  and  divide  the  product  by  17,  for  rials  vellon;  or 
multiply  the  rials  vellon  by  17  and  divide  the  product  by  32,  for 
riab  plate. 

1100x32 

1.  Thus  1100  rials  plate= — rials  vellon=2070^f.An8. 

100x17 
And  100  rials  vellon= — — —  rials  plate=53|  rials  plata  Ans. 

Note.  The  rules  to  reduce  rials  plate  or  vellon  to  Federal  money 
are  obvious  and  need  no  examples. 

2.  In  the  sale  of  a,  bill  of  exchange  of  1563  rials  plate,  the  rial 
plate  was  estimated  at  9f  cents ;  how  much  per  cent,  was  the  rial 
l^elow  par  and  how  much  the  loss? 

Ans.  4f  per  cent.    96-941  the  loss. 

3.  If  the  piastre  be  valued  in  exchange  at  81  cents,  what  is  tha 
per  cent  above  par  on  a  bill  of  1672  piastres  5  rials  plate,  and  whut 
h  the  advance  on  the  bill  in  Federal  Money  ?  Ans. 

4  OF  HAMBURGH. 

12  deniers=2  grotes  make     1  shilling  lubs,  or  stiver. 
16  shilling  lu^=32grote8     1  mark  banco.* 
3  marks  1  rix  dollar. 

-Or,  12  grotes  or  pence  Flemish  make     1  shilling  Flemish. 
20  shillings  FI.=7i  marks  1  pound  Flemish. 

A  mark  is  )  of  a  dollar,  or  33}  cents  in  the  U.  States^  and  the 
Bix  dollar  is  equal  to  the  Spanish  dollar,  or  100  cents. 
The  mark  is  2)  shillings  Flemish. 

The  bank  money  of  Hamburgh  is  superior  to  the  currency  at  a 
Variable  rate  per  cent 

1.  To  reduce  marks  banco  to  dollars,  divide  the  marks  by  3. 

Thus  3437  mark8=— -dolls.=9ll45  66|cts. 

2.  To  reduce  pounds  Flemish  to  dollars,  multiply  the  pounds  by 

5,  and  divide  the  product  by  2  for  dollars.     Thus,  to  reduce  176 

175*6x5 
pounds  Fi.  and  10  shillings  to  dollars, — ^  dolls.=$438'75cts. 

3.  To  reduce  Hamburgh  money  to  sterling,  use  the  following  pro- 
portion ;  As,  the  value  of  a  pound  sterling  at  Hamburg  is  to  1 
pound,  so  is  the  Hamburgh  sum  to  the  sterling  required. 

1.  When  the  pound  sterling  is  33  shillings  Flemish,  what  is  the 
value  of  £1567  10s.  Fl  in  sterling  money? 
■.      £       £F1.      £gteriuig. 
As  33:  1  ::  1567  5:950 

*  Banco  is  money  placed  in  banks  of  depont,  and  is  not  to  be  drawn  cot,  bm 
if  transfemd  fiom  one  peison  to  aaoUier  for  the  paymeut  of  oontracts. 
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2.  Reduce  2560  marks  6  stivers  to  sterling,  at  the  rate  of  33)  shiU 
lings  Fl.  per  pound  sterling.  Ans.  £204  16'  9'6d.  staling 

3.  When  the  pound  sterling  is  34  shillings  Flemish,  what  is  the 
per  cent  below  par  1  '  Ans.  4§  per  cent. 

4.  To  reduce  current  to  Bank,  money,  use  the  following  propor- 
tion.  As  100  marks  with  the  rate  added  is  to  100  bank  money,  so 
is  current  sum  to  the  bank  money  required. 

1.  Reduce  360  marks  current  to  bank  money,  when  rate  or  agio 
is  20  per  cent. 

As  100+20  :  100  ::  360  :  300  bank  money,  Ans. 

2.  When  the  rate  or  agio  is  18^  per  cent,  what  is  the  value  of 
3759  marks  8  stivers  current  in  bank  money  ?      '  Ans. 

3.  If  375  marks  current  are  estimated  at  320  marks  bank,  whai 
is  the  rate  per  cent.  ?  Ans. 

OF  CALCUTTA. 

12  pice  make  1  anna, 
16  annas        1  rupee. 
The  Bengal  rupee  is  estimated  at  50  cents  in  the  United  States; 
in  exchange  it  is  usually  3  or  4  cents  less. 
.  100  sicca  rupees  are  equal  to  1 IG  current  rupees. 

1.  Reduce  187  rupees  8  annas  to  federal  money  at  46J  cents 
per  rupee.  Ans.  $89  06|  cents. 

2.  Reduce  $367^  to  rupees,  the  rupee  being  valued  at  48  cents ; 

Ans.  7o3  nipees,  15  annas,  and  4  pice. 
Note.  From  the  exchange  value  of  the  money  of  different  coun- 
tries, and  from  the  Table  of  Money  of  commercial  countries,  im- 
mediately before  the  "  Chronological  Problems,"  the  student  will 
be  able  to  derive  particular  rules  for  making  all  the  exchanges  of 
money,  which  may  be  necessary  in  business. 


POLICIES  OF  INSURANCE. 

Insurance  is  an  assurance  or  security  by  a  contract,  to  in- 
demnify, for  a  specified  sum,  the  insured  for  such  losses  as  the 
property  may  be  exposed  to,  for  a  certain  time. 

The  insurer  or  underwriter^  is  the  party  that  is  bound  to  indem- 
nify for  the  loss  sustained. 

^rhe  premium  is  the  compensation  paid  by  the  insured  for  the 
insurance. 

The  policy  is  the  document  by  which  the  contract  of  insurance  is 
made. 

Goods  are  said  to  be  covered^  when  their  value  and  the  premium 
and  other  charges  are  insured. 

If  the  loss  do  not  exceed  five  per  cent  the  underwriter  is  free, 
and  the  loss  is  borne  by  the  insured.  Particular  average,  is  the 
proportioning  of  such  losses  as  arise  from  ordinary  accidents  at  sea, 
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uaoag  the  proprieton  of  the  property  which  suffers  the  injuiy. 
Genial  average,  a  ibe  proportion  to  be  paid  by  uU  the  owners  of 
■hip  and  cargo,  for  losses  necessary  to  praeerre  the  rest,  such  as 
cuitinf  awaj  masts,  &c.  throwing  part  of  the  cargo  overboard,  and 
the  lifce.  As  this  is  done  for  the>  common  good,  it  ia  to  be  borne 
bjr  the  owners  of  the  ship  and  cargo,  in  proportion  to  the  value  of 
the  property  possessed  by  them  severally. 

lo  computing  general  average  for  masts,  &e.  to  replace  those 
cutaway,  one  third  is  usually  deducted  from  the  expense  b«> 
cause  the  new  articles  may  be  supposed  better  than  the  old. 

Unless  the  property  is  cmxred  the  insured  is  not  indemnified,  in 
case  of  total  ]o6s,  but  in  the  proportion  contained  in  the  policy; 
and,  in  case  of  a  partial  losa,  the  insured  is  to  be  indemnified  oi^y 
in  the  same  proportion. 

Note.  General  average  is  computed  by  the  Rule  for  Single  Fd- 
lowship.     See  eiamples  19  and  -20  under  that  rul& 

CASE  I. 
Wk€%  the  prCMuiM,  at  a  eertatn  rale  per  etnt,far  iiuuringa  turn,  i* 

required,  l/u  operation  is  the  satnt  as  in  irileretl,  or  eommittion. 

Ex&HPLEK 

1.  What  is  the  premium  upon  537/.  Ids.  9d.  at  6|  per  ceat  i 


537  IS 

9 
_64 

3226  14 
i=  268  17 

6 
10} 

34195  12 
20 

'44 

19112 
12 

llM 

1|94  Ans.  £34  19a  IJd.  nearly. 

2.  What  ia  the  premium  upon  9375,  at  7J  per  cent.  ? 

Ans,  928  125. 
CASE  II. 
To  find  tkt  svm  for  which  a  policy  thould  be  taken  out  to  enera 

given  sum. 

RfLx     Take  the  premium  from  lOOI.  or  $100,  and  say,  As  the 

femainder  is  to  100,  so  is  the  sum  adventured  to  the  policy.*    Or 
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lo  decimals  take  the  premium  firom  100,  annex  two  oiphers  to 
the  sum  to  be  covered,  and  divide  by  the  remainder  for  the  policy. 

Examples. 

^  1.  It  is  required  to  cover  759/.  premium  8  per  cent :  For  what 
am  must  the  policy  be  taken  % 
100 

8 

92  :  100  ::  769 
100 

£ 

92)75900(825  Ana. 
736 


230 
184 

75900 


460  Or,         g£  825,  Ane.  as  before. 

460         92 
2.  A  mercnant  sent  a  vessel  and  cargo  to  sea,  valued  at  95760; 
What  sum  must  the  policy  be  taken  out  f(M^  to  cover  thin  property, 
premium  19}  per  cent.  ?  Ans.  97155  28c.  , 

CASE  m. 

When  a  policy  is  taken  (mi  for  a  certain  sum  in  order  4o  cover  Ot 

given  sum. 

To  find  the  premium,  say  as  the  policy  is  to  the  covered  sum : 
so  IS  100/.  (or  9100)  to  a  fourth  number,  which,  being  taken  from 
100,  will  leave  the  premium.    Or, 

In  decimals^  divide  the  sum  covered,  with  two  ciphers  annexed, 
by  the  policy ;  subtract  the  quotient  from  100,  the  remainder  is  the 
premium. 

Examples. 

1.  If  a  policy  be  taken  out  for  1250/.  to  cover  500/.  What  is  the 
premium  per  cent  % 

obviovu.    The  differance  between  100  and  the  rate  per  cent  win  be  the  fint 

tenn,  100  the  second,  and  the  sum  to  be  insured  the  toinl  tenn  of  a  proportion, 

ad)d  the  rale  is  merely  a  particolar  application  of  the  Rule  of  Three,    in  tiie  fint 

example,  the  proportion  would  stami  thus,  100—8  :  100  ::  1^9  :  the  poUcys 

100X759  6XB2& 

-jg^-g-=£825.     Now  the  premium  on  £«25,  is,  -~~-  =£66,  and  ^^ 

1^9=£825,  the  policy.    The  rule  fi>r  decimalt  is  evidently  a  contraction  of  thii^ 
rule. 

.  In  Case  III.  the  last  three  terms  in  the  preceding  proportion  are  given  to  find 
the  rate.  Those  three  terms  evidently  give  the  dimrence  between  100  and  the 
rate,  and  the  rule  is  obvious. 

In  Case  IV.  the  first  two  terms  and  the  last  term  of  the  preceding  pmptrtion 
are  given,  to  find  the  third  term  or  sum  covered,  and  the  leaaon  of  the  operation  ur 
plain  firom  the  consideration  of  thai  proportion. 
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1250 :  500  ::  100 
100 


1250)50000(40  and  £100— 40=£6ai  Aiml 
50000 

Otj =40,  &c.  as  before. 

1250 
2.  If  a  policy  be  taken  out  for  9781-25,  to  cover  $625  :  Requi- 
red  the  premium  per  cent.  ? 

9     ^  9  9        V     c< 

As   781-25  :  625  ::  100:8750.    And,  100— 87 5= 1 25,   or  124 
62500  [per  cent,  premium,  Ans. 

Or, ^=87-5,  &c.  as  before. 

781-25 

CASE  IV. 

When  the  policy  for  covering  any  sum  and  the  premium  per  cent  are 

given^  to  find  the  sum  to  be  covered. 

Rule. 

Deduct  the  premium  per  cent,  from  100,  and  say,  As  100  is  to 
the  remainder,  so  is  the  policy  to  the  sum  required  to  be  covered. 

Or,  In  decimals^  Muhiply  the  pohcy  by  the  remainder  found  as 
before,  and  point  off  two  right  hand  places  in  the  product  for  the  an- 
swer. 

Examples. 

1.    If  a  policy  be  taken  out  for  1250/.  at  60  per  cent :    What  id 
the  adventure  or  sum  to  be  covered  1 
100 
60 


100:  40  ::  1250  Or,  1250X100— 60:^50000,  and, 

40  pointing  off  two  places,  500*00 

£  Ans.  as  before. 

100)50000(500  Ans. 
2.  If  a  policy  be  taken  out  for  9781  25(9.  at  12|  per  cent,  requi- 
red the  sum  covered  ? 

As   100  :  100-12J  ::  781  25:  Z£i:?l^JJ^l?i=$625,  AmT. 

Or,  781-25x100—12  5=62500  ;  and  625  00,  Ans.  as  before. 

CASE  V. 

When  a  given  sum  is  adventured  several  voyages  round  from  one  place 
to  another y  either  at  the  same^  or  different  risks,  from  place  to  place, 
and  it  is  required  to  take  out  a  policy  for  such  a  sum  as  will  cover 
the  adventure  all  round,  supposing  the  risk  out  arid  home  to  be  equal 
and  tantamount  to  the  several  given  risks. 

Rule. 
1.  Raise  100/.  or  $100  to  that  power  denoted  by  the  number  of 

'i^ks,  anrl  multij)ly  tie  .said  power  by  the  sum  adventured,  (or  to 
covered)  for  a  dividend. 
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2.  Subtract  the  several  premiumB,  each,  from  100^  and  multiply 
the  several  remainders  continually  together  for  a  divisor,  and  the 
quotient  arising  from  this  division,  will  give  the  policy  to  cover  the 
adventure  the  voyage  round.* 

Example. 

A  merchant  adventured  91500  from  Boston  to  Philadelphia,  at  3 
per  cent,  from  thence  to  Guadaloupe,  at  4,  from  thence  to  Nantz^  at 
5,  and  from  thence  home  at  6  per  cent. ;  For  what  sum  must  he 
take  out  a  policy  to  cover  his  adventure  the  voyage  round,  suppo- 
sing the  risk  to  be  equal  out  and  home,  and  tantamount  to  the  seve- 
Tal  given  risks  7 

100    X     100    X     100  X     100x1500 

-  —  -  =$1803*835,  Ansi 

100—3x100—4x100—5x100—6       •  •',  ^*«« 

CASE  VI 

When  a  given  sum  is  adventured  several  voyages  rounds  as  in  ike 
last  case,  either  at  the  same,  or  different  risks,  from  port  to  port^ 
and  the  premium  for  the  voyage  round  is  required^  tantamount  f« 
the  several  given  rates  per  cent. 


*  It  b  evident  that  the  ^iey  to  be  taken  oat  for  the  first  voya^  become*  tfa« 
mm  for  which  a  policy  u  to  be  taken  oat  for  tike  second  voyage,  and  so  on. 
Hence  the  examples  of  this  case  are  to  be  solved  by  the  role  for  Case  U.  makhig 
the  som  in  the  policy  for  the  first  voyage,  the  sam  for  which  a  policy  is  to  be  taken 
oat  for  the  second  voyage.  Therefore  the  operation  on  the  given  example  would 
beasfoUowB. 

ipa«3  :  100  ::  1500  :  poUcy  for  1st  voyageri:^^^^.    Now  as^^^|^ 

ii  the  sam  to  be  insored  on  the  second  voyage,  we  have, 

.^    .     ,«^        100X1500     „   ,      ,.        100X100X1500 
10O-4  :  100  ::  -"TTSr-^  '  2nd  policy==— ==■ 

^^^^^  10O-3X10O-4* 

A    1  ,«A_r;     100X100X1500     ^       „  100X100X100X1600 

And  100—5  :  100  ::     ■  :  3d  podcysr: 


100—3X100-4  100— 3X10O-4XI0<K-5 

And  100-6  :  100  ::  100X100X100X1500_^  4thpolicy= 

100-3X100—4X100-5 
100X100X100X100X1500  100^X1500 


100— 3X10O-4X  100—6X100-6      100— 3  X  100-4  X  100— 5  X  100-6 
which  is  the  Role.    The  same  may  b^  shown  by  the  Doable  Rule  of  Three,  thQ^ 


100—3  :  100  ::  1600 
100—4  :  100 
10O-6  :  100 
100.-6  :  100 


100^X1600 

the  policY=: '  ■  '-"^  -'  '  '  ■       i 

^^^    100— 3X10O-4X10O-6X10O-6      ] 

=$1603  83c.  5in. 

It  is  plain  that  however  nomeraos  the  voyages,  the  power  of  100  most  be  equal 

to  their  number,  and  that  the  divisor  must  always  oe  the  continued  product  of 

the  dificiences  between  100  and  the  several  rates  of  insurance.    If  the  rate  of  in- 

lOOi  X  1600 
«««.  h^  b«n  th»  «™  on  «ch  of  tb.  «,i«-,  U-n  thep.licy=-^=p 

tf  the  rate  had  been  6  per  cent 


d9§  POUCIES  OF  INSURANCE. 

fl 

1.  Find  the  som  for  which  the  policy  must  be  taken,  bj  the  last 
case. 

2.  Multiply  the  sum  adventured  by  100,  and  divide  that  product 
by  the  policy. 

3.  Take  the  quotient  from  100,  and  the  remainder  will  be  the 
premium  per  cent,  on  the  policy,  tantamoimt  to  the  several  premiums 
given  in  the  questioa 

Example. 

A  merchant  adventured  $1500  from  Boston  to  Philadelphia,  at 
3  per  cent. :  from  thence  to  Guadaloupe,  at  4 ;  thence  to  Nantz,  at 
5 ;  And  thence  home,  at  6  per  cent. :  What  will  be  the  premium, 
tantamount  to  those  given  in  the  question,  on  a  policy  for  covering 
the  first  adventure,  the  whole  voyage,  supposing  the  risks  out  and 
home  equal  ? 

In  Case  V.  we  found  the  policy,  which  would  cover  the  adventure 

1500x100 
the  voyage  round,  to  be  •1803-835.     Then   100 ,-„ -,^,  = 

I6'844=the  premium  per  cent,  on  the  policy  the  voyage  round,  and 
tantamount  to  the  several  given  premiums. 

CASE  vn. 

If  a  folUy  he  taken  tnU  for  a  given  ^m,  to  cover  a  certain  adventure^ 
from  one  port  to  anoiker,  on  to  several  portSj  at  equal  premiMms 
from  one  place  to  the  other^  to  find  what  thai  equal  premium  if. 

RvLE.t 

1.  Involve  100  to  that  power  denoted  by  the  number  of  risks^ 
and  multiply  this  power  by  the  sum  adventured,  (or  covered.) 

*  When  the  policy  b  foand  by  Case  V.  the  operation  baeomei  the  mme  is 
that  directed  by  the  Role,  Cose  III.  which  hae  been  proved.  The  operatioiM 
may  be  ahoitened  in  many  caeea.  by  keenng  the  terms  aeparate  in  the 
£iiBt  part  of  the  proceea.    Thna— iy  Caflo  Y.  the  poitey  in  thia  •Tf»wA»^ 

1004  X  1500 

—      ■     — zz= —  ■      Then,  by  Case  11. 

100-3  X10(V-4X  100-6X100-6* 

1004X1500  ^  ^^^     ClOOdimmidiedby 


100-3 X  100-4X100^-5 X  l0a-6_     

1500  X  100  X  100-3  XIOO^X  100-5X100-6  = 

1004  Xi500 


100-8X100-4><100-5X10(Mi^.^^  ^  100^156=»16-841 

t  By  the  last  remark  in  the  demonatration  of  the  Rale  Caae  V.  when  the  ia- 
floraiine  u  the  same  on  each  of  several  voyam,  the  policy  is  equal  to  the  pro- 
duct of  the  Boin  to  be  insured  and  100  raised  to  a  power  whose  index  is  the 
number  of  voyages,  divided  by  the  difference  between  100  and  the  rate  of  in- 
8uraii''C  rai^  to  th?  saiue  power.  Hence  this  product  divided  by  the  "pcliey 
naa^  giro  a  quotient  equal  to  the  diSferencc  between  100  and  th0  rale  of  inaui- 
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2.  Divide  the  last  product  by  the  policy. 

3.  Extract  that  root  of  the  quotient  denoted  hy  the  number  of 
risks. 

4.  Take  this  root  from  100,  and  the  remainder  nvill  be  the  equal 
premium  from  one  port  to  the  other. 

EZAMPLXS. 

A  merchant  adventured  $1500  from  Boston  to  Philadelphia, 
thence  to  Guudaloupe,  thence  to  Naotz,  and  thence  home ;  to  co- 
ver which  all  round  he  took  out  a  policy  for  $1803-835;  and  the 
premium  was  equal  from  one  place  to  the  other:  what  was  the 
premium  per  cent.  ? 

lUOxIQUXiOO  X  100  X  1500^4507  per  cent.  Answer. 
100 — v^  lb03-835 

CASEVm. 

When  an  adventvre  is  inmrtdtmi  and  hone  ai  one  ritk,  ai  a  given 
rate  percent,  and  the  voyage  terminates  short  ofvthat  foas  at  first 
intended:  To  find  what  the  underwriter  must  receive  per  cent. 

Rule. 

1.  If  just  half  the  voya^  is  performed,  it  must  be  considered 
as  two  equal  risks  :  If  one  third,  then,  as  three  equal  risks ;  if  but 
one  fourth,  then,  mfour  risks,  and  so  on ;  and  by  Case  2d  must 
be  found  the  amount  which  will  cover  the  adventure  the  voyage 
round. 

2.  Involve  100  to  that  power  denoted  by  the  number  of  riski^ 
and  multiply  this  power  by  the  sum  adventured. 

3.  Divide  this  product  by  the  aforesaid  amount. 

4.  Extract  that  root  of  the  quotient  denoted  by  the  number  of 
Tiska 

5.  Take  this  root  from  100,  and  the  remainder  will  be  the  sum 
per  cent  which  the  underwriter  must  receive. 

Example. 

A  merchant  covers  •'iOO  at  6  per  cent,  from  Newbur3rport  to 
the  West  Indies  and  home  a^ain ;  but  the  voyage  rerminating  in 
the  West  Indies,  what  must  the  insurer  receive  per  cent.  ? 
100 

6 

94  :  100  ::  200  :  212'765957=ramount  tocover  $200  voyage  round. 

•000000  

100X100X200=2000000  and  _— —— ^=9400,  and- 100— V9400 

=3'0465  to  be  paid  the  insurer  per  cent,  upon  the  above  amount 

vice  Rkiwd  to  a  power  whose  index  is  the  number  of  ^rean.  If  that  not  of  the 
quotiaiit,  indicated  by  the  number  ot  yean,  In3  fnctracted,  you  will  have  the  dtflle- 
fence  between  100  aind  the  fate  percent.  «Bd  thia  difleranoe  taheo  fiEomiSO  fftm 
die  rate. 


aOO  COMPOUND  nraBREST. 


COMPOUND  INTEREST 

.  Is  that  which  arises  from  the  interest  being  added  to  the  prin* 
cipal,  and  (continuing  in  the  hands  of  the  borrower)  becoming 
part  of  the  principal,  at  the  end  of  each  stated  time  of  payment. 

Method  I. 

Rule.* — ^Find  the  amount  of  the  given  principal,  for  the  time  of 
the  first  payment,  by  Simple  Interest :  next,  find  the  interest  of 
that  sum,  or  principal,  and  add  it  as  before,  and  thus  proceed  for 
any  number  of  years,  still  accounting  the  last  amount  as  the  prin- 
cipal for  the  next  payment.  The  given  principal  being  subtract- 
ed from  the  last  amount,  the  remainder  will  be  the  compound  in- 
terest 

In  federal  money^  multiply  the  principal  by  the  rate  for  the  first 
time  of  payment,  setting  the  product  two  places  more  to  the  right 
than  the  multiplicand,  and  the  decimal  point  in  the  product  under 
that  in  the  multiphcand;  then  find  the  amount,  and  proceed  as 
above. 

Note,  It  is  not  usually  necessary  to  carry  the  work  beyond  mills ; 
therefore,  when  the  figure  next  beyond  mills,  at  the  right,  exceeds 
5,  increase  the  number  of  mills  1 ;  when  it  does  not  exceed  5,  it 
may  be  omitted.  The  result  will  be  exact  enough  for  common 
purposes.  • 

Examples. 

1.  What  will  £480  amount  to  in  5  years^  at  6  per  cent  per  an- 
num? £ 

Principal  480  Princioal  for  the  1st  year  480     0 

Bate  of  interest  6  Interest  of  ditto  28    16 


28|80  Principal  for  the  2d  year  508  16 

20  6 


16|00  30|52  16 

£    8.  d.  20 


Prin.  for  the  2d  year  508  16  0 


Interest  for  ditto    30  10  6^  10|56 

12 


Pria  for  the  3d  year  539  6  6| 

6 


32|35  19  a 

20  •  2|88 
Oanied  up. 

*  It  may  be  obiervied  that  all  the  oompotations,  relatiiup  to  Compoand  Inteieet, 
an  founded  npon  a  leriee  of  tenu,  incieasiiig  in  Geometncal  Piogretnon,  wlmtebi 
the  nomber  of  jean  asiigni  the  index  of  the  last  and  higfaeit  term :  Thraefioiv,  aa 
one  |H>und  is  to  the  amount  of  one  poond,  for  any  given  time^  ao  is  any  piopoaed 
ptinapai,  or  sum  to  its  amount  for  the  same  time. 
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BfOTight  up.        1|97    Principal  for  the  3d  year  £539    6  6J 

12  Interest  for  ditto     32    7  2{ 

2|31     Principal  for  the  4th  year  571  13  8} 
4 


1|24  £     s.     d. 

£     8.     d.  Pria  for  the  4th  year  571  13  8} 

Prin.  for  the  4th  year  571  13  8} '        Interest  for  ditto    34    6  o| 

6  

Prin.  for  the  6th  year  605  19  9  - 


34|30  2  4} 
20 


6102  20 

12 


36|35  18  6 


i 


•^'18 


0|28                                                 12 
4  

2|22 


1|14 

£  8.  d. 

Principal  for  the  5th  year  605  19  9 

Interest  for  ditto    36  7  2 


Amount  for  6  years  642    6  1 1 
Subtract  the  first  principal  480    0    0 

Compound  interest  for  5  years  162    6  11 
In  federal  money ^  thus:  The  principal  being  $1600  for  five  years. 

Principal  for  the  1st  year  $1600 
Rate  of  interest    6 


Interest  1st  year    9600 

Amount  1st  and  prin.  2d  year  1696 

6 


Interest  2d  year     10176 

Amount  2d  year,  prin.  3d  1797*76 

6 


Interest  3d  year    107*8656 

Amount  3d,  principal  4th  1905*6256 

6 


Interest  4th  year    1 14*337536 

Amount  4th,  principal  5th  year  2019*963136 

6 

Carried  OTer. 
26 


9tt  OCNHPOUND  INTEREST. 

Brought  over.  Interest  5th  jear    12119778816 

Amount' for  5  years  214116092416 
Subtract  1st  principal  1600* 

Compound  Interest  for  5  years^    541*16092416 

Or  thus: 
1st  principal  $1600* 

6 


Interest    9600 


2d  principal  1696* 

6 


Interest     101*76 


3d  principal  1797  76 

6 


Interest     107*866 


4th  principal  1905*626 

6 


Interest    114  338 


5th  principal  2019*964 

6 


Interest    121  198 


Amount  2141162 
let  principal  1600* 


Compound  Interest   541  162  nearly,  as  before. 

2.  What  is  the  compound  interest  of  $740  for  6  yfears,  at  4  per 
iCent  per  annum?  Ans.  $196  33c.  6m. 

3.  What  will  £400  amount  to  hi  5  years,  at  J&4  per  cent,  per 
annum?  Ans.  jB486  13s.  2Jd. 

4.  What  will  £150  amount  to  in  a  year,  at  2  per  cent    per 
month?  Ans.  £190  4s   5d. 

5.  What  is  the  compound  interest  of  $500  at  2  per  cent  a  month 
for  one  year?  Ans.  $134  12c.   Im. 

6.  What  is  the  amount  of  $100  at  6  per  cent,  compound  interest 
for  3  years? 

7.  What  is  the  compound  interest  of  $100  at  7  per  cent  for  3 
years  ? 
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MSTHOP    IL  , 

When  the  rate  is  at  5  per  cent,  per  annum, 

1.  Divide  the  principal  by  20,  and  this  quotient,  added  to  the 
principal,  will  be  the  amount  for  the  first  jear,  and  the  principal  for 
the  second. 
*  2.  In  like  manner  find  the  amount  for  every  succeeding  year. 

When  the  rate  is  at  6  per  cent,  per  annum. 

1.  Divide  the  principal  by  20,  and  that  quotient  by  5 :  these  quo- 
lients,  added  to  the  principal,  will  be  the  amount  for  the  first  year, 
and  the  principal  for  the  second. 

2.  In  like  manner  obtain  the  amount  for  every  succeediifg  year. 

Examples. 


1.  What  is  the  amount  of  £480 
at  6  per  cent  per  annum,  for  5 
years? 
20)iS0 
5)  24 
4  16 


20)508  16  amount  of  1st  year. 
5)  25    8    9i 
5     1    9 


20)539    6    6|  ditto  of  2d. 
5)  26  19    3r 
5    7  lOi 


20)571  13    8i  ditto  of  3d. 
5)  28  1 1     8| 
5  14    4 


20)605  19    8}  ditto  of  4th. 
5)  30    5 
6     1 


£642    6  10}  do.  of  5th.  Ans. 


2.  Of  the  Efilnv  sum  at  5  per 
cent  per  annum,  for  5  years. 

£ 
20)480 
24 

20)504        amount  of  1st  year. 
25    4 


20)529 
26 


4 
9 


ditto  of  2d. 


2i 


20)555  13    24 

27  15    7} 

20)583    8  10    ditto  of  4th. 
29    3    5i 


£612  12    3^  da  of  5th.  Ans. 

Note.  The  same  may  be  done 
in  Federal  money]  but  the  first 
method  is  generally  more  easy. 


COMPOUND  INTEREST  BY  DECIMALS. 

A  Table  of  the  Amooiit  of  £1  or  61,  at  i  per  cent  per  month,  as  practised  at  the 

Bankfl. 


Months. 

Dec.  parts. 

Months. 

£orS 
Dec.  parts. 

Months. 

£or  j> 
Dec.  parts. 

1 
2 
3 

4' 

1005 
101 
1015 
102 

5 

6 

7 
8 

1025 
103 
1036 
104 

9 
10 
11 
12 

1045 
105 
1  055 
106 

'A^ 
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A,Table  of  the  Amount  of  £1  or  $1,  from  i  Day  to  31  Days,  at  6  per  cent,  per 

annum. 


Days. 

£  or  S 
Dec.  parts. 

Days. 

£  or  S 
Dec.  parts. 

Days. 

£  or  $ 
Dec.  parts. 

1     1 

100016 

12 

100197 

22 

1*00361 

2 

1  00032 

13 

100213 

23 

100378 

3 

100049 

14 

10023 

24 

100894 

4 

1  00065 

15 

1  00246 

25 

10041 

5 

1  00082 

16 

1  •00-263 

26 

100427 

6 

100098 

17 

100279 

27 

1  00443 

7 

100115 

18 

100295 

28 

1  0046 

8 

100131 

19 

100312 

29 

1  00476 

9 

100147 

20 

100328 

30 

100493 

10 

100164 

21 

100345 

31 

100509 

U 

100180 

These  tables  are  formed  by  adding  the  interest  of  £1  or  81,  to 
£1  or  $1,  for  the  given  rate  and  time.  Thus,  by  rule  for  Simple 
Interest,  the  interest  of  £1  or  $1  for  1  day,  is,  00016438+,  and  lh« 
amount  b  1  00016438+. 

CASE  I.* 

When  the  pHncipaL  the  rate  of  interest,  and  time,  are  given^  to  find 

either  the  amount  or  interest. 

Rule. 

1.  Find  the  amount  of  £1  or  $1  for  one  year  at  the  given  rats 
per  cent. 

2.  Involve  the  amount,  thus  found,  to  such  power,  as  is  denoted 
by  the  number  of  years ;  or,  in  Table  I.  at  the  end  of  Annuities, 

*  The  reason  of  the  rule  ma^  be  seen  by  the  followinff  process.  If  the  rata 
be  6  per  cent  the  amount  of  £l  or  ffil  for  1  ^ear,  is,  by  the  rule  for  Simple  In- 
terest by  Decimals,  1*06.    This  is  the  principal  for  the  second  year,  and  iu 

amount  is  by  the  same  rule,  r06+r06X06=l+06Xr06=106Xr06=l  06*. 
That  is,  the  amount  of  £l  or  $1  ^^  tvo  years  b  equal  to  the  gqttare  of  tha 
amount  of  £l  or  $1  for  one  year.    This  is  the  principal  for  the  thud  year,  and 

Its  amount  is,  m"  +  Tw  X'06= 1+06X^06  =r06Xf06"  =106  ,  that  is, 
the  amount  for  thnee  years  is  the  cube  oi  the  amount  for  I  year.  In  the  same  way 
it  may  be  shown,  that  the  amount  for  /(mr  years  is  the  fourth  power  of  tfaie 
amount  of  £l  or  $1  for  1  year;  for^oe  years,  is  ihajlfih  power,  and  so  on. 
The  same  would  be  true,  whatever  be  the  rate  per  cent.  Now,  whatever  be 
the  principa],  the  amount  must  be  so  much  greater  than  the  amount  of  £l  or 
81  mr  the  same  time  and  rate.  Therefore,  the  amount  for  any  prindpol  will  be 
found  by  multiplying  the  amount  of  £l  or  8li  At  the  given  rate  and  time  by  the 
principal  and  u  the  rule.    I^t  the  principal  be  $100  or  £l00,  the  rate  5  per  cent. 

and  the  time  5  years.  Then,  1*05  X100=the  amount.  And  1*05  XlOO— 100= 
the  interest. 

If  the  rate  of  interest  be  determined  to  any  other  time  than  a  year,  as  i,  i,  du:. 
the  rule  is  the  same. 

If  the  compound  interest,  or  amount  of  ally  sum,  be  requirsd  for  th»  parts  of  a 
year,  it  may  be  determined  as  follows : 
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under  the  rate,  and  against  the  given  number  of  years,  you  will  find 
the  power.* 

3.  Multiply  this  power  by  the  principal,  or  given  sum,  and  the 
product  will  be  the  amount  required,  from  which  you  subtract  the 
principal,  the  remainder  will  be  the  interest. 

Examples. 

1.  What  is  the  compound  interest  of  '£600  for  4  years,  at  6  per 
cent,  per  annum  ? 


Multiply  by 


106=  J  *°^^^^^  of  £1  for  1  year,  at  6  per 
1-06    ^  ^^^'  ^'  c^i^um. 


11236=2d  power. 
Multiply  by  11236 

l-26247696^4th  power. 
Multiply  by  600=:principal. 

757-486 1 7600i=amount. 
Subtract  600  .      - 


157-48617^=£15«'  9&  8id.=intere6t  required. 
By  Table  I.  1 

Tabular  amnt.  of  £1  for  4  years,  at  6  per  cent,  per  ann.= 1*2624769 

-     *  Multiply  by  the  principal^  600 

Amount=757-4861400 
2.  What  is  the  amount  of  $1500  for  12  years,  at  3^  per  cent,  per 
annum?  •* 

$l'035=amount  of  $1  for  1  year  at  3|  per  cent,  per  annum. 
And,  1035»«xl500=$2266  60c.  nearly,  Ans. 
Ariblher  method  of  working  compound  interest  for  ytars^  months. 
and  days,  which  is  much  more  concise  than  the  preceding  method. 

I.  When  the  time  is  an  aliquot  part  of  a  year. 
Rule  1.    Find  the  amount  of  £1  for  1  year,  as  before,  and  that  root  of  if, 
which  is  denoted  by  the  aliquot  part,  will  be  the  amount  of  £1  for  the  time 
sought. 

2.  Multiply  the  amount,  thus  fi)und,  by  the  principal,  and  it  will  be  the  amount 
ofxhe  given  sum  required. 

IT.  When  the  tivie  vt  not  an  aliquot  part  of  a  year. 
Rule  1.    Reduce  the  time  into  days,  and  the  363ni  root  of  the  amount  of  £1 
for  1  year  is  the  amount  for  i  day. 

2.  Raise  this  amount  to  that  powor,  whose  index  is  equal  to  the  number  of  days, 
and  it  will  be  the  amount  of  £1  for  the  given  time. 

3.  Multiply*  this  amount  by  the  principal,  and  it  will  be  the  amount  of  the  given 
sum  required.  ^ 

*  The  amounts  of  £  I  or  Si  in  this  table,  are  so  many  powers  of  the  amount  of 
£l  or  $1  for  1  year  ;  whose  indices  are  denoted  by  the  number  of  years. 

Note  When  the  given  time  consists  of  years  and  months,  or  years,  months,  and 
days ;  iirst  hi ck  the  amount  of  £l  or  $1  m  the  table  of  years,  then  in  the  table  of 
monthii.  iVic.  muitiplytliese  several  amounts  and  the  principal  continually  together, 
and  thr  l.^^t  prrxiurt  will  be  the  amount  required. 

Thu;-,  U\tYi(*  vHMj'^t  r>f  £480  in  5i  years,  at  6  per  cent,  per  annum,  were  rc- 
qiii  iVi;  trcartioiiM  ot  £l  for5  years— £1*338^,  ditto  for  6  month8=£  1-02956. 
Now,  l-33H:i2xl-*>2^^50Xl80=^661£234l  Answer. 

26* 
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Rule. 

To  the  logarithm  of  the  principal,  found  in  any  Table  of  loga- 
rithms, add  the  several  logarithms,  answering  to  the  number  of 
If  ear  s^  months  and  days  found  in  the  following  tables,  and  their  sum 
tvill  be  the  logarithm  of  the  amount  for  the  given  time,  which  be- 
ing found  in  any  table  of  logarithms,  the  natural  number  corres- 
]X)nding  thereto  will  be  the  answer.* 

LOGARITHMICK  TABLES,  AT  SIX  PER  CEKT.  PER  ANNUM,   FOB  YEABS,   1IONTB9 

AND   DAYS. 


Ytrir». 

D-r.   i>ts. 

Y. 

11 

•276360 

V. 

21 

Dp''.  pts. 

V. 

51 

Dec.  ptB. 

Months 

Dec  pts. 
•002166 

1   1 

•025306 

•531426 

•784586 

1 

!   2 

•050612 

12 

•303672 

22 

•556732 

32 

•809792 

2 

'0O4321 

:  3 

•075918 

13  •32897S 

23 

•582038 

33 

•835098 

3 

'006466 

4 

•101224 

14 

•3542S4 

lA 

•607344 

34 

•860404 

4 

-0086 

1  5 

12653 

15 

•37969 

25 

•63265 

35 

•88571 

5 

•010724 

\      6 

151836 

16 

•404896 

26 

•657956 

36 

•911016 

6 

•012837 

7 

•177142 

17 

•430202 

27 

•683-262 

37 

•9363>2 

7 

•01494 

^   8 

■202448 

18 

•455508 

iS 

•708568 

38 

•961628 

8 

•017033 

'   9 

•227754 

19 

•4S0S14 

29 

•733974 

39 

•986934 

9 

•019116 

;  10. 

4 

•25306 

20 

•50612 

30 

•75938  40 

r01224 

10 
11 

•021189 
•023252 

1  Days. 

D. 

I). 

D. 

p. 

I 

•000071 

b 

•000571 

14 

•000V>99 

20 

•0014-26 

26 

•001852 

2 

•000143 

9 

•00064:i 

J  5 

•00107 

21 

•001497 

27 

•001923 

3 

000215 

10 

•000713 

16 

•001142 

22 

•001568 

28 

•001994 

4 

000287 

11 

•000785 

17 

001213 

23 

001639 

29 

•00-2065 

5 

•000358 

12 

000857 

\S 

•0012841241 

•00171 

30 

•002136 

6 

•000429 

13 

•00092b 

19 

•00135325  001781 

31 

•002*207 

7 

•00Q5 

1 

What  is  the  amount  of  132/.  10s.  at  6  per  cent,  per  annum,  for 
9  jears,  8  months,  and  15  dajs? 

To  the  log.  of  £132-5=2122216 
C  Log.  for  9  jears=   227754 
Add  <  ditto  for  8  months=  •017033 
f  ditto  for  15  days=   00107 


Because  8  months  are  past,  deduct  4  ^  _  . 


per  cent,  upon  the  logarithm  of  15  daji 


2-368073 
0000428 


Remains  23680302,  the  nearest 
to  which,  in  the  table  of  logarithms,  is  2-368101,  and  the  natural 
number  answering  thereto  is  233-4=£233  8s.  Ans. 

*  Although  there  is  a  small  error  in  the  loffarithm  for  days,  ^t  they  are  ex- 
pct  enough  for  common  use.  And  if  after  the  first  month  you  deduct  \  per  rrnt. 
for  each  month  past  (that  is,  \  per  cent,  after  1  month,  1^  percent  after  3  months, 
&ic.)  from  the  loffarithm  of  the  number  of  days,  it  will  give  the  true  answer. 

NoU,  That,  after  I  month,  i  per  ^nt.  on  the  logariUim  of  1  day  is  0U0000355, 
en  3  days,  is  '000000715 :  After  2  months,  1  per  cent,  on  the  logarithm  of  1  day, 
is  00000071,  on  2  days,  00000143 :  After  10  months,  5  per  cent,  on  the  lotrarithm 
for  1  day,  is  00000355,  on  6  days,  is  '00002145,  &c. 


OOMPOUND  INTEREST  BY  DECIMALS.  SM 

CAHB  IL 

When  the  amount^  rate  and  time,  are  giveni  to  find  the  principal. 

Rule. 

Divide  the  amount  bj  the  amount  of  £1  or  81  Tor  the  given  timf^, 
and  the  quotient  will  be  the  principal* 

Or,  If  you  multiply  the  present  value  of  £1  or  $1  for  the  given 
number  of  years,  at  the  given  rate  per  cerit.  by  the  amount,  the  pro- 
duct will  be  the  principal  or  present  worth,  t 

Examples. 

,  1.  What  is  the  present  worth  of  757Z.  Qs.  SJd.  due  4  years  hence^ 
discounting  at  the  rate  of  6L  per  cent,  per  aimum? 

By  Table  I. 

anSilif ^f  Yi  tr  tyZ  \  ='  ^624769)757-486l400(£  600  AiU., 

By  Table  II. 

Mult,  by  the  present  worth  of  1/.  >  ^"^""r^'^ygSs 
for  4  years,  at  6  per  cent,  per  ann.  J  

Ans.  599-999923582704+=£  600. 

2.  What  principal  must  be  put  to  interest  6  years,  at  5^  per  ct. 

per  annum,  to  amount  to  9689*4214033809453125  ?       Ans.  $500. 

CASE  m. 

When  the  prin/cipal^  rate  and  amount^  are  giveii^  to  find  the  time. 

Rule. 

Divide  the  amount  by  the  principal :  then  divide  this  quotient 
by  the  amount  of  £1  or  91  for  1  year,  this  quotient  by  the  same, 
till  nothing  remain,  and  the  number  of  the  divisions  will  show  the 
timaf 

Or,  Divide  the  amount  by  the  principal,  and  the  quotient  will' be 
the  amount  of  £1  or  91  for  the  given  time,  which  seek  under  the 
given  rate  in  Table  1,  and,  in  a  line  with  it,  you  will  see  the  time. 

*  By  Case  I.  the  amount  is  equal  to  the  principal  multiplied  by  that  power  oi 
the  amount  of  £l  or  $1  for  1  year  at  the  given  rate,  which  is  indicated  by  the 
number  of  years:  therefore,  if  the  amount  be  divided  b]f  this  power  of  the  amount 
of  £1  or  $1  for  ]  year,  the  .quotient  must  be  the  principal.    Thus,  in  the  exam^- 

pie  m  the  proof  of  Case  I.  ros  X100=tlie  amount:  theiefbre,  = — 

105^ 
100  the  principal 

t  See  Table  II.  showing  the  present  value  of  £l,  discounting  at  the  rates  of  4, 
4i,  &c.  per  cent,  the  construction  of  which  ts  thus: 
Amounts  Pres.  worth.  Amount.  Pres.  worth. 

As  106  :  1  ::  I  :  '9433962,  and  so  on,  for  any  other  rate  per 
cent,  and  time. 

t  By  the  example  in  the  proof  of  Case  I.T03SX100— the  amount;  divide  this 

by  the  principal,  100,  and  the  quotient  will*  be  1*05  V  This  quotient  divided  by 
the  ratio  ind  thi.-*  quotiimt  by  the  ratio,  and  so  on,  will  be  exhausted  by  five  divi- 
si«ui?,  which  shows  the  number  of  years. 
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DISCOUNT  BY  COMPOUND  INTEREST. 


I 


689-421  + 

1-379— 

1-307— 

1-239— 

1174+ 

-  1113— 

1-053+ 

1  — 

Example. 

In  what  time  will  $500  amount  to  $689  42o.  lm.+,  at  5^  per 
cient.  per  annum  ? 

500 

1055 

1055 

1055 

1-055 

1055 

LI  055 

Ans.  Gyeara. 

CASE  IV. 

When  the  frinctpal,  amount  and  time,  aregiven^  to  find  the  rate  per  ct. 

Rule. 

Divide  the  amount  by  the  principal,  and  the  quotient  will  be  the 
amount  of  H.  or  $1  for  the  given  time ;  then,  extract  such  root  as 
the  time  denotes,  and  that  root  will  be  the  amount  of  H.  or  $1  for 
1  year,  from  which  subtract  unity,  and  the  remainder  will  be  the 
ratio.* 

Or,  Having  found  the  amount  of  1/.  or  $1  for  the  time  as  above 
directed,  look  for  it  in  Table  Ist,  even  with  the  given  time,  and  di- 
rectly over  the  amount  you  will  find  the  ratio. 

Example. 

At  what  rate  per  cent  per  annum  will  $500  anwunt  to 
#689-421403+  in  6  years  % 

^^^^^^^^^"^=1 -378843— ;    and  V«  1-378843—  =1065.      Then 

1*055 — r='055=ratio.    Hence  the  rAe  is  5}  per  cent,  per  annum, 
Answer. 

DISCOUNT  BY  COMPOUND  INTEREST.! 

The  5ttin,  or  debt  to  he  discounted^  the  time  and  rate^  given,  to  find  tht 

•  fteserU  worth. 

Rule.  Divide  the  debt  by  that  power  of  the  amount  of  \l,  or  $1 
for  1  year,  denoted  by  the  time,  and  the  quotient  will  be  the  pre- 
sent worth,  which,  subtracted  from  the  debt,  will  leave  the  discount 

^  Proceed jnff  as  in  the  preceding  demonstration,  and  extracting  that  root  of  th« 
quotient,  which  is  shown  by  the  number  of  years,  we  have  the  amount  of  £  1  or 
$1  for  1  year.    From  this  subtract  1,  and  the  remainder  is  the  ratio.    Thus  in 

the  preceding  example,  V  HB*  =1 05,  and  1-05— 1=  05,  the  ratio. 

t  As  the  present  worth  is  such  a  principal,  as  at  the  given  rate  and  time,  would 
amount  to  the  debt,  this  rule  must  be  the  same  as  that  of  Case  U.  of  Compound 
Interest,  thr  principal  being  in  tbie  case  the  present  worthy  and  the  amount  the 
9um  or  debl.    Or,  By  Case  1.  of  Compound  Interest  by  Decimals,  the  amount  of 


ANNUITIES.  309 

Examples. 

1.  What  is  the  present  worth,  and  discount,  ^of  £600  due  3  yearr 
hence,  at  £6  per  cent,  per  annum,  compound  interest  ? 

Divide  by  f06J»= 11 9 10 1)60000000(503  7741  =£503  I5a  5|d.  pre- 
sent worth,  and  £600— £503  15  5|=:£96  49.  6Jd.=discount. 

By  Table  IL 

In  this  Table,  conesponding  to  the  time  and  rate,  we  have 

*839619=present  worth  of  £1  for  the  time  and  rate: 
Multiply  by  600=debt,  or  principal 


50377 1400=present  worth  of  the  debt. 

2.  What  is  the  present  worth  of  £312  10s.  due  2  years  hence,  at 
4J  per  cent,  per  annum,  compound  interest? 

Ans.  £286  3s.  3d.  2'97qrs. 

3.  What  ready  money  will  discharge  a  debt  of  Si 000  due  4  years 
hence,  at  95  per  cent  per  annum,  compound  interest  7 

Ans.  9822  70c.  2m. 


ANNUITIES. 

An  Annuity  is  a  sum  of  money  payable  at  regular  periods,  for  a 
certain  time,  or  for  ever. 

Annuities  sometimes  depend  on  some  contingency,  as  the  life  or 
death  of  a  person,  and  the  annuity  is  then  said  to  be  contingent. 

Sometimes  annuities  are  not  to  commence  till  ^  a  certain  number 
of  years  has  elapsed,  and  the  annuities  are  then  said  to  be  in  re- 
version. 

The  annuity  is  said  to  be  in  arrears^  when  the  debtor  keeps  it 
beyond  the  time  of  payment. 

The  present  worth  of  an  annuity  is  such  a  sum  as  being  now  laid 
t)ut  at  interest,  would  exactly  pay  the  annuity  as  it  becomes  due, 
and  is  the  sum  which  must  be  given  for  the  annuity  if  it  be  paid 
at  its  commencement. 

1/.  or  SI  for  any  number  of  years,  is  equal  to  that  power  of  the  amount  of  \l.  ot 
$1  incficated  by  the  number  of  years.  Hence  if  the  amount  be  1/.  or  $1  the  prin- 
cipal will  be  the  reciprocal  of  the  power  of  the  amount  of  1/.  or  $1  indicated  by  the 

number  of  years ;  thus,  if  l=amonnt  at  6  per  cent,  for  4  years,  then,    j.^  =  the 

principal  which  will  produce  the  amount  at  the  rate  and  time.     Therefore,  if  1= 

the  sum  to  be  discounted  at  that  rate  and  time,  then  ^  its   present   worth 

and  is  the  rule. 

Note.    The  prosent  worth  of  W  or  SI  for  any  time  ^d  rate,  is  the  xeciprocal  of 
the  amount  of  1/.  or  $1  fur  the  same  tlnie^ 
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The  amount  is  the  sum  of  the  annuities  for  the  time  it  has  beea 
forborne^  with  the  interest  due  on  each. 

CASE  I. 

Ihjind  tke  amount  of  an  annuity  a$  Simple  Interest 

Rule. 

Multiply  the  sum  of  the  natural  series  of  numbers,  1,  2,  3,  4,  &c. 
to  the  number  of  years  less  1,  by  the  interest  of  the  annuity  for 
one  year,  and  the  product  will  be  the  interest  which  is  due  on  the 
annuity. 

Multiply  the  annuity  by  the  time,  and  the  sum  of  the  t^^oproductf^ 
will  be  the  amount.* 

Examples. 

1.  What  is  the  amount  of  an  annuity  of  £100  for  four  yean^  oom- 
puting  interest  at  6  per  cent  ? 

1+2+33^  sum  of  the  natural  series  to  the  number  of  yean  less  1. 

61.  interest  of  annuity  for  1  year. 
6x&=36/.  the  whole  intwest. 
100x4»400/L  product  of  annuity  and  time. 

Ans.  436/.  amount 

2.  If  a  pension  of  $20  be  continued  unpaid  for  six  year%  what 
is  its  amount  at  6  and  7  per  cent.  ? 

Ans.  At  6  per  cent  $138.    At  7  per  cent  $141. 

3.  If  an  annuity  of  $20  to  be  paid  half  each  half  year  is  forborne 
tor  six  years ;  what  is  its  amount  at  6  per  cent  % 

An&  $159  60c 

4.  If  a  pension  of  £33  is  ibrboine  for  12  years,  at  7  per  cent  what 
is  the  amount  ?  Ans. 

CASE   IL 

Tb  find  the  prcseiU  worth  of  an  annuity  at  Simple  Interest, 

Rule. 

Let  the  present  worth  of  each  year  be  found  by  itself^  discounting 
from  the  time  it  is  due ;  then,  the  sum  of  all  these  will  be  the  pre- 
sent wortLt 

*  It  is  plain  that  upon  the  first  year's  annuity  there  wiU  be  doe  so  many  yean, 
interest,  as  the  given  number  of  yean  less  one,  and  gradual^  one  year  leas  upon 
each  succeeding  year,  to  that  preceding  the  last,  which  has  but  one  year's  interast, 
and  the  Uit  bears  none.  There  is,  therefore,  due  in  the  whole  as  many  yean'  in- 
terest of  the  annuity  as  the  sum  of  the  sexies,  1, 3, 3,  &c.  to  iho  number  of  jean 
^minished  one.  It  is  evident  then,  that  the  whole  interest  due  must  equal  this 
cum  ofthenaUiral  series  multiplied  by  the  interest  for  one  year;  and  that  the  amount 
will  be  all  the  annuities  or  the  product  of  the  annuity  and  time  added  to  the  whole 
pitenst    ThisHtheiule. 

t  This  rule  depends  on  the  principles  of  discount.  The  annuitr  may  be  eon- 
judered  kit  each  year,  as  a  debt,  due  |,  2, 3,  Ac.  yean  hence,  of  wnich  the  ytm- 
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Examples. 

1.  Find  the  present  worth  of  an  annuity  of  $100  continued  five 
years  at  six  per  cent 


As  106  :  100  ::  100  :  94*3396,  the  preBent  wordi  for  1  year. 
112  :  100  ::  100  :  892857,  2  years. 

118  :  100  ::  100  :  847457,  B  years. 

124  :  100  ::  100  :  80*6451,  4  years. 

130  :  100  ::  100  :  76*9230,  5  years. 

' '    ^ '  "■ 
9425*9391,  present  wonh  required. 
%  Find  the  present  worth  of  an  annuity  of  75/.  continued  for  4 
years  ?t  7  per  cent.  ^  Ans. 

3.  What  is  the  present  worth  of  a  pension  of  $20  to  be  continued 
for  6  years,  at  6  per  cent.  1  Ans. 

ANNUITIES  OR  PENSIONS,  IN  ARREARS,  AT  COMPOUND 

INTEREST. 

'  CASE  I. 

When  the  annuiiyf  or  pension^  the  time  it  continues,  and  ike  rate  per 

cent,  are  given^  to  find  the  amount. 

Rule  !.• 

1.  Make  1  the  first  term  of  a  Geometrical  Progression,  and  the 
amount  of  £1  or  $1  for  1  year  at  the  given  rate  per  cent  the 
ratio. 

2.  Carry  the  series  to  so  many  terms  as  the  number  of  years, 
and  find  its  sum. 

-ent  wortli  is  to  be  foond.    Hence  the  snm  of  the  piaent  worth  fiv  the  eevend 
jean,  must  be  the  present  worth  for  the  whole. 

This  rule  is  very  absord  in  practice.  It  is  obvious  on  inspectmg  the  operation 
of  Ex  1.  that  the  difference  oetween  the  present  worth  of  the  several  yean  is 
continually  diminishing.  MHicnce,  after  a  certain  number  of  years,  the  present 
worth  of  an  annuity  or^lOO  would  produce  more  than  $100  interest  in  one  year, 
which  is  greater  than  the  annuity  to  be  purchased. 

*  I.  From  the  nature  of  an  annuity,  as  explained  in  the  proof  of  the  rule. 
Case  I.  of  Annuities  at  Simple  Interest,  there  is  due  one  year's  interest  less  than 
the  number  of  years  the  annuity  has  been  continued.  Now,  by  Case  I.  of  (^oin- 
poond  Interest,  the  amount  of  £1  or  $1  at  the  given  rate,  is  equal  to  that  power 
of  the  amount  for  one  year,  which  is  indicated  by  the  number  of  years.  This 
amount  b  obtained  for  one  less  than  the  number  of  years,  by  forming  the  geo- 
metrical series  as  directed  in  the  Rule,  or  bei^inning  with  unity.  Thus  in  Ex  1, 
the  series  is,  1,  106,  1*063,  1-069,  and  the  last  term  is  the  amount  of  £1  or  SI 
for  one  less  than  four,  the  number  of  years.  The  sum  of  this  series  is  toe 
amount  at  Compound  Interest,  of  an  annuity  of  £l  or  $1  for  four  yean.  The 
amount  of  any  ciher  annuity  for  the  same  time  and  rate,  will  be  as  much  greater 
or  less,  as  the  annuity  is  greater  or  less  than  £1  or  Sl|  that  is,  the  amount  ot 
the  annuity  of  £1  or  $]  must  be  multiplied  by  the  annuity  to  obtain  its  amount. 
HcDce,  the  rule  is  manifestly  correct    In  Ex.  1,the  above  series  amounts  by 

Prob.  in.  of  QeoDMtiiod  Ifngnmun,  to  ^^""\  mnd'this  mnitiplifld  by  th« 
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3.  Multiply  the  sum  thus  found  by^  the  given  annuity,  and  the 
product  will  be  the  amount  sought. 

Rule  II. 

Or,  multiply  the  amount  of  £1  or  $1  for  1  year  into  itself  sd 
many  times  as  there  are  years  less  by  1 ;  then  multiply  this  pro- 
duct by  the  annuity ;  and  subtract  the  annuity  therefrom.  Lastly, 
divide  the  remainder  by  the  ratio  less  1,  and  the  quotient  will  be 
the  amount. 

Examples. 

1.  What  will  an  annuity  of  60^  per  annubo,  payable  yearly, 
amount  to  in  4  years^  at  6/.  per  cent  1  , 

First  Method. 

I + 1  -Oe+roSl  +T06|=4-3746  l6=sunL 

Multiply  by  60=annuity. 

262476960 
20 


9-53920 
12 

6-4704 
4 


1-8816     Ans.  £262  9s.  6  Jd. 


Or,  1+106+I06l'-|  100l»x60=£262  9s.  6Jd. 

Second  Method. 

I'06xl06x  106x1  06=1  26247 

Multiply  by  60  annuity. 

75-74820 
Subtract  60 

Carried  up. 

1-06*— 1 


annuity,  60,  giwe  the  amount  required, =—-- — X60=262'47696. 

1  *Ofi  —I 
11.  The  second  rule  is  derived  from  the  expression, X0O ;  fi>r  it  is  alto 

1-064X60— 1X60     .      ^ 

:tz =tnc  above  amount,  and  u  the  rule. 

Because  the  amounU  of  annuities,  at  the  same  rate  and  for  the  same  time  an 
as  the  annuities,  if  the  amount  be  divided  by  the  amount  of  £l  or  $1  for  the 
•aroe  time  and  rate,  the  quotient  vill  be  the  annuity.     This  is  the  dd  Rule 

under  Case  U.    And  the  2d  Role  of  Case  III.  is  iwMfily  infened  from  the  same 
imncipie. 
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Brought  up. 
Wvide  by  106—1=06)  I57482(262»47=262/.  9b.  4|d.  Ans, 

12 

37 
36 

14 
12 

28 
24 

42 
42 


_     i-06xr06xl-06xl'06x60— 60 

Or, YW^l =^262-47. 

Or,  by  Table  III* 

Multiply  the  tabular  number  under  the  rate,  and  opposite  to  the 
time,  by  the  annuity,  and  the  prpduct  will  be  the  amount 

2.  What  will  an  annuity  of  60/.  per  annum  amount  to  in  20  years^ 
allowing  61.  per  cent  compound  interest  ? 

Under  6/.  per  cent,  and  opposite  20,  in  table  3d,  you  will  find, 
Tabular  number=36  78559 

Multiply  by  60=annuity. 

220713540=2207/.  28.  SJd.  Ans. 

3.  What  will  a  pension  of  975  per  annum,  payable  yearly,  amount 
to  in  9  years  at  5  per  cent,  compound  interest? 

Ana.  9826  99  2^m. 

4.  If  a  salary  of  100/.  per  annum,  to  be  paid  yearly,  be  forborne 
5  years,  at  6/.  per  cent  What  is  the  amount?    Ans.  563/.  Us.  2d. 

5.  What  will  wages  of  925  per  month,  amount  to  in  a  year,  at  ( 
per  cent  per  month?  Ans.  $308  38c.  9m. 

CASE  II. 

When  the  amount,  rate  per  cent,  and  time  are  giveTt,  to  find  the  an* 

nuittfj  pension^  ^c. 

Rui.B  L 

Multiply  the  whole  amount  by  the  amount  of  1/.  or  $1  for  a  year, 
from  which  subtract  the  whole  amount,  divide  the  remainder  by 
that  power  of  the  amount  of  1/.  or  $1  for  a  year,  signified  by  the 
number  of  years,  made  less  by  unity,  and  the  quotient  will  be  the 
answer. 

*  Table  3  is  c&kulated  thus :  Take  the  fizat  year'i  amount,  which  is  1/.  mul- 
tiply it  by  l-O&fl^S'OGrziiecond  year's  amcyont,  which  also  multiply  by  l-Oe-j- 
l=3'18S6=£thiid  year's  amount,  4bc.  and  in  this  manner  piooeed  in  calculating  ta- 
bles al  any  other  lalee. 

?7 


i 


dl4        ANNUITIES  OR  PENSIONS  IN  ARREARS. 

RULB   II. 

Or,  find  the  amount  of  an  annuity  of  IZ.  of  91  for  the  given  time 
and  rate  (by  Case  1 ;)  divide  the  given  sum  bv  this  amount ;  and 
the  quotient  will  be  tne  annuity  required. 

Examples* 

1.  What,  annuity,  being  forborne  4  years^  will  amount  to 
iS262'47696,  at  6/.  per  cent,  compound  interest  ? 

262  47696=amount. 
Multiply  by  l'06=amount  of  \L  for  one  year. 


Or, 


157486176 
262476960 

106 
106 

2782255776 
Subtract  262-47G96 

636 
1060 

•26247696)15  7486176(£60  Ana 
15-7486176 

1  1236 
106 

0 

67416 
112300 

262-47696x1  06— 26247696 

60 

M9iaig 
106 

106x1  oexiooxioe—i 

7146096 
11910160 

1 

1 

1'2624769€ 
Subtract  1- 

Divisor=:;-26247696 
Or,  thus. 
Amount  of  an  annuity  of  U.  for  4  .years  at  6  per  cent,  per  annua 

^<^^.^.n,^.    ^       ,  X      ^262-47696    ^^^  ^ 
=54.374616  (by  Case  1 ;)  and  ~  =£60  Ans. 

Or,  by  table  III.  the  amount  of  1/.  is  found  to  be  4*374616 ;  and 
the  answer  is  found,  as  before. 

2.    What   annuity,  being   forborne  20  years,   will  amount  te 
92207*1354,  at  6  per  cent,  compound  interest? 

Amount  of  an  annuity  of  $1  for  20  years  at  6  per  cent,  per  an- 
num?a36'78559.     And. 

36  78559)220713540($60,  Ans. 
22071354 


0 

CASE  III. 
When  the  annwityj  amount  and  ratio  are  given,  to  find  the  tine. 

Rule  L 

Multiply  the  amount  by  the  ratio,  to  this  product  add  the  annui- 
y,  and  from  the  sum  subtract  the  amount ;  this  remainder  being 
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divided  by  the  annuity,  the  quotient  will  be  that  power  of  the  ra- 
tio signified  by  the  time,  which  being  divided  by  the  amount  of  1/. 
for  1  year,  and  this  quotiejU  by  the  same,  till  nothing  remain,  the 
number  of  those  divisions  will  be  equal  to  the  time.  Or,  look  for 
this  number  under  the  given  xate  in  table  1,  and  in  a  line  with  it, 
you  will  see  the  time.    Or, 

Rule  II. 

Divide  the  amount  by  the  annuity;  from  the  quotient  subtract  1  ;* 
from  the  remainder  subtract  the  ratio ;  from  successive  remainders 
subtract  the  square,  cube,  &c.  of  the  ratio,  till  nothing  remain ;  and 
the  whole  number  of  the  subtractions  will  be  the  answer.  Or,  find 
the  quotient  in  Table  III.  under  the  rate,  and  in  a  line  with  it 
stands  the  answer. 

Examples. 

1.  In  what  time  will  601.  per  annum,  payable  yearly,  amount  to 
£26247696,  allowing  6/.  per  cent,  compound  interest,  for  the  for* 
bearance  of  payment  1 

262'47696=amount 
Multiply  by  106=ratia 

157486176 
262476960 


278-2256776 
Add    60'  =annuity.        Or  thus: 

Annuity=60)262-47696=amt. 

338'2255776  

Subtraa  262*47696  4374616 
1.  Subtract  T 


Divide  by  60)767486176 


3-374616 


Divide  by  1-06)1-26247696      2.  Subtract  106         =ratio. 


Divide  by  106)1  191016  2*314616 


Divide  by  106)1-1236 


3.  Subtract  M236    =ratio|». 
1191016 


Divide  by  106)1*06     4.  Subtract  1191016=ratio|». 

1    Ans.  4  years. 

The  number  of  divisions  by  ,  Or  looking  into  Table  III.  un- 
106,  being  4,  gives  the  numb/r  f '  Af^ '?^'^  ^^  the  quotient 
of  years  =4,  the  answer.  4  37461Mtands  against  4  years, 

"^  '  Ans.  as  before. 

Or,  in  Table  I.  under  the  given  rate  you  will  find  1*262476,  and 
in  a  liiie  under  years,  you  will  find  4. 

2.  In  what  time  will  an  annuity  of  $60  payable  yearly,  amount 
to  $22071354,  allowing  6  per  cent,  for  the  forbearance  of  pay- 
ment ?  Ans.  20  years. 


PRESENT  WORTH  OF  ANNUITIES,  &c 


Rule.* 

I.  IHvide  theanmiUy  by  the  amount  of  (1  or  £1  for  one  year,  uid 
the  quotient  will  be  the  present  worth  or  one  year's  annuity. 

*  ThM  rale  depend!  on  the  rale  fbr  finding  the  prcMnt  worth  in  IMaeonnt  U 
CMnponnd  Interat.    For  uch  jeu  the  piewnt  wotth  i*  to  be  foond  by  Utat  nk. 


Or,  Mppen  Um  uinuitj  to  be  11,  or  Si  u  6  per  cent  then  rggi*  tbe  pnnut 

worth  foe  one  jtu;  r^  fct  two  yeui;  r^  Bw  three  jem;  j:^  for  four 

,«i.,«>d»«.    Then  the  «m,  or  J^.^i  '  im'  '  I  L'  "«■  *"  ^^e 
whole  pnetnt  worth.    Let  uijp  uiniuiy  be  aubMkuied  for  the  nomentoi  of  thew 
■av^  frx^bni,  ud  jott  htie  the  rule  in  (be  lext 
Bj  Kot«  a,  Prt*.  1.  of  Oeometricel  Progreauon,  the  eum  of  the  lerieo,  _i_ 

I  10^  I  iL  '  1  M"  "  '-  r^^^'  "  A  ~  h^vh-  ^'^'"^ 
■nnoity  wne  to  continoe  for  erer,  or  the  nombpr  of  ymn  weiv  ioGnile.  Ihon  the 
index  of  the  denoiunalor  of  the  iut  eijuewion  weald  bo  inlinile,  and  tbo  vkhu 

•f  the  Inction  would  be  infinitely  diminiihed  or  become  nothing,  end  —  would 
be  the  pneent  worth  of  en  ennuitj  of  11.  or  SI  lo  i:ontinue  for  ever  >t  6  percent. 
Hence,  ifui  uinui^  i>  a  fxrpcftufy,  or  ii  to  continue  for  ever,  ite  neKnt  worth  ic 
found  by  dividing  the  umuity  bj  tlu  ratio,  or  ^  inlereel  of  If.  or  fil  for  a  year  tl 
tban*en  rate. 

'    Tbt  pveaent  worth  of  an  annnilT  of  SI  to  amtiniie  forever  al  5  per  cent,  ia 
1       100 
^s— =:SSO,  ami  ui  annmly  of  glOO  at  &  per  cent,  to  continue  for  ever,  wonld 

now  be  worth  gaoOO,  end  at  7  per  oent,  81^6^ 

Role  IL  ii  derived  from  the  expreeeion  1 —  "TjuTX^'  "'''">  ttu  annuity  > 

J  1  or  II.  and  the  rate  6  per  cent    Thai  a,  when  the  annuity  ii  $1  or  II.  divide 
e  annuity  hj  that  power  of  the  ratio  indiiatad  by  the  number  of  yean,  and  anb' 
tract  the  quotiNit  frtHD  the  annuity  ;  the  remainder  divided  by  the  ratio  of  the  eenee 
leu  1 ,  win  bo  the  preacnl  worth.    But  the  preeeM  worth  of  annnitiia  varie*  m  the 
annoi^.     Hence  the  rule  ii  maniJeet. 
Note.    Anothn  rule  for  ebuimog  the  preeent  worth  may  be  derived  from  the 

preceding.    Thoe.  theaumof  tlie  Hiriai,  j^ -j^_  .j^,-j^,  i,,  by  Note 

%  of  Piob.  I.  of  GeoQKtrical  Frogreanon,  I—  y^Xrag^;.  which  ii  alu 
l-06i_l         J  l-06'_l 

~W'^^rwIl~iH)C'— 1-QC<  ^""   F™*""  *o«'i  of   "■  "'   •!   ""or    four 
1  at  6  per  cent.    That  b,  divide  the  diflamee  bttweao  unily  and  that  power 
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2.  Divide  the  annuity  by  the  square  of  the  ratio,  and  the  quotient 
will  be  the  present  worth  for  two  years. 

3.  In  like  manner,  find  the  present  worth  of  each  year  by  itself, 
«nd  the  sum  of  all  these  will  be  the  present  value  of  the  annuity 
sought. 

Rule  IL 

Or,  divide  the  annuity,  dbc.  by  that  power  of  the  ratio  signified 
by  the  number  of  years,  and  subtract  the  quotient  from  the  annuity; 
this  remainder  being  divided  by  the  ratio  less  1,  the  quotient  will  be^ 
the  present  wortL 

Examples^ 

1.*  What  ready  money  will  purchase  an  annuity  of  60/.  to  con- 
tinue 4  yearsi  at  6/.  per  cent,  compound  interest  ? 

First  Method. 

Ratio    =5  i06)60'00000(56*603=preBent  worth  for  1  year. 

Ratiol'  =         M236)60-0(M)00(53-399=  do.  for  2  years. 

Ratiol' =     1191016)6000000{50'377=         do-  for  3  years. 

Ratiol *  =1  •26247696)6000000<47-525=         da  for  4  years? 

207'904=J5207  18s.  Ojd.  Anp 
Second  Method. 

^^^h^rluo^^  \  =l"26247696)600000000(47-525 

From  60  z,^ 

Subtract  47 525  Or,  ~  =47525  60— 47 525=12 47ri 

061*  12-475 

Divis.  106— 1=06)12-475  And =207-916. 

06 

2  07^16=  £207  ISs.  3|d.  Ans. 

of  the  ratb  which  if  indicated  by  the  immber  of  years,  by  the  difierenco  between 
that  power  of  the  ratio  which  is  one  greater  than  the  number  of  years  and  that 
power  of  the  ratio  which  is  ^^^  ^  the  number  of  years,  and  the  quotient  is  the 
present  worth  of  li.  or  $1.  Then^  as  annuities  are  as  their  present  worth,  multi- 
ply this  quotient  by  the  given  annuity,  and  the  product  is  its  present  worth.  The 
rules  for  the  next  Case  are  derived  directly  from  this  rule,  and  need  no  further 
iUustratiott. 

«  The  amount  of  an  annuity  may  also  be  found  for  years  and  parts  of  a  year, 
thus: 

1.  Find  the  amount  for  the  whole  years,  as  before. 

2.  Find  the  interest  of  that  amount  for  the  given  parts  of  a  y<>ar. 

3.  Add  this  interest  to  the  former  account,  and  it  will  give  the  whole  amount 
tequired. 

The  present  vortk  of  an  annuity  for  years  and  parts  of  a  year  may  be  found 
thus:  •• 

1.  Find  the  present  worth  for  the  whole  yean  as  before. 

2.  Find  the  present  worth  of  jUiis  present  worth,  discounting  for  the  given  parte 
•f  a  year,  and  it  will  be  the  whole  present  worth  required. 

Clu<^onB  in  this  case  may  also  be  answered  by  first  finding  the  amount  of 
the  given  annuity  by  Case  I.  of  annuities  in  arrears,  |iage  311,  ami  then  the  pMf- 
scot  worth,  or  ppncipd,  by  Case  n.  of  Compound  Interest,  pace  307. 

27* 
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Bt  Tablb  III. 

Under  61.  per  cent  and  opposite  4,  we  find 

4-3746  l=amount  of  U.  annuity  for  4  yeaxft 
Multiplj  by         GOisaimuity. 

262'47660=amount  of  60/.  for  4  yean. 
Then,  opposite  4  years,  an4  under  6L  per  cent  ih.TaUa  2d. 
We  have  792093 
Multiply  by  2627466 

4752558 
4752558 
3168372 
5544651 
1584186 
4752558 
1584186 


2081197426338==£208  28.  4|d. 
Or,  opposite  4  years,  and  under  6/.  per  cent  in  TaUe  Ist,  wehaTt 
l'26247=:the  amount  of  1/.  for  4  years : 
Then,  262  7466+l-26247=208  1209=£208  2s.  5d  Ans. 

By  Table  !¥.• 

Multiply  the  tabular  number,  under  the  rate^  and  opposite  the 
time,  into  the  annuity,  and  the  product  will  be  the  present  worth. 
Thus,  in  Example  1st.    What  ready  money  will  purchase  £60 
annuity,  to  continue  4  years,  at  £6  per  cent,  compound  interest  ? 
Under  6/.  per  cent,  and  even  with  4  years, 

We  have  3'4651=pre8ent  worth  £1  for  4  jrearii 
Multiply  by        60=annuity. 

Ans.=207-9060=£207  18s.  IJd. 
2.  What  is  the  present  worth  of  an  annuity  of  $60  per  annuQi^ 
to  continue  20  years,  at  6  per  cent  compound  interest  ? 

Ana  9688  65  (nearly.) 

CASE  n. 

When  the  present  worthy  time^  and  rate  are  given^  to  find  the 

annuity^  rent^  ^c. 

Rule. 

1.  From  that  power  of  the  ratio,  denoted  by  the  number  of 
years  plus  1,  subtract  that  power  of  it  denoted  by  the  number  of 
yeara 

*  Table  4th  is  thus  made:  Divide  £i  by  1'06=*^M339  the  present  worth  of  the 
first  year,  whkh,  divided  by  1*06,  is  equal  to  '88999,  which,  added  to  the  finst  jeax^ 

rwnt  worth,  is  =  1 '833^9.  the  secondvear's  presrnt  worth,  then  '88999,  divided 
^  1 06,  and  the  quotient  added  to  1*833^,  gives  2-6701  for  the  third  year's  present 
iNOrth,  d:c. 
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2.  Divide  the  remainder  by  that  power  of  the  ratio,  signified  by 
the  time  made  less  by  unitj. 

3.  Multiply  the  present  worth  into  this  quotient,  and  the  product 
will  be  the  annuity,  pension,  rent,  dtc 

Or,  1.  Multiply  that  power  of  the  ratio,  denoted  by  the  number 
of  years  plus  1,  by  the  present  worth. 

4.  Multiply  that  power  of  the  ratio,  denoted  by  the  time,  by  the 
present  worth,  and  subtract  this  product  from  the  former. 

5.  Divide  the  remainder  by  that  power  of  the  ratio,  denoted  by 
the  time  made  less  by  unity,  and  the  quotient  will  be  the  annuity. 

Examples. 

1.  What  annuity,  to  continue  4  years,  will  £207 "904  purchasflj, 
compound  interest,  at  £6  per  cent.  ? 

First  Method. 

From  106x1  06x1  06xl06xl06=l  3382255776 
Subt  106x106x1  06x106  =1-26247696 


Divide  by  1*06|*— l^*26247696)07574e6176(*2885898 

-2885898 
Multiply  by     207-9  present  worth. 

25973082 
20201286 
67717960 

Ana  59^78 1942»£60. 
Second  Method. 

PVom  l-06Xl1»Xl-06Xr06X106X2©r9=2r8^irOW67S 
Take  l*06Xr06Xr06X  1*06X207*9  =2G2'4689B9964 


hy  foeT*— ls-2e2476e6)15'748l37d89(09*99B=:6Oi. 

By  Table  V.* 

Multiply  the  tabular  number  corresponding  with  the  rate  and  time, 
by  the  purchase  money,  and  the  product  will  be  the  annuity. 
Under  £6  per  cent  and  opposite  4  years,  you  will  find 

'28859=annuity  which  £1  will  purchase  in  4  years. 
Multiply  by   207-9 

259731 
202013 
577180 


59-997861  =£60. 
2«  What  salary,  to  continue  20  years,  will  9688  65c.  purchase, 
at  6  per  cent  compound  interest  ?  Ans.  $60. 

*  Table  5th  is  made  in  this  manner:  divide  £1  by  the  piwnnt  worth  of  £{ 
for  1  y^-AT,  and  the  quotient  i^ill  be  the  annuity,  which  £1  will  fiurchaac  for  1  year : 
divide  £1  by  the  present  worth  of  £1  for  2  years,  and  the  quotiant  will  be  tlie  aft* 
nuity,  which  £1  will  purchaae  for  2  years,  &c. 


3S0  ANNUITIES,  d&c  IN  REVERSION. 

CASE  IIL 

When  the  annuUjff  present  worth  and  ratio,  are  given^  to  find  the  time. 

Rule.* 

Divide  the  annuity  bj  the  product  of  the  present  worth  and  ra- 
tio subtracted  from  the  sum  of  the  present  w<Mrth  and  annuity,  and 
the  quotient  will  be  that  power  of  the  ratio^  denoted  by  the  number 
of  years,  which,  being  divided  by  the  ratio,  and  this  quotient  by  the 
same,  till  nothing  remain,  the  number  of  divisions  will  show  the 
time :  Or,  the  above  quotient  being  sought  in  Table  1st  under  the 
given  rate,  in  a  line  with  it,  you  will  see  the  time. 

Examples. 

1. .  For  how  long  may  an  annuity  of  £60  per  annum  be  pur- 
chased for  £207-906336762,  at  £6  per  cent  compound  interest? 
Multiply  207-906336762  To  207-906336762=present  worth, 

by  106  Add    60*  =annuity. 

1247438020572         From  267906336762 
.2079063367620  Subt  220  380716967 


number  of  divisions 


220-3807 1696772  47-525619795=divisor. 

47-5256 19795)60  000000000(  I  26247696 
Divide  by  1 06)  1-26247696 

1*06)1191016 

106)1-1236 

106)106 

~  {    The  number  of 

*   \   =time=4  years. 
60 

Or,  -  —  1-26247696, 

207-906336762+60— .207-906336762x1  -06 
which  being  sought  in  Table  1,  under  the  given  rate,  in  a  line  witk 
it,  \i  4=4  years. 

2.    How  long  may  a  lease  of  9300  prearly  rent,  be  had  for 
$2132341  allowing  5  per  cent  compound  mterest,  to  the  purchaser? 

Ana  9  yeara 

ANNUITIES,  LEASES,  d^e.  TAKEN  IN  REVERSION  AT 

COMPOUND  INTEREST 

CASE  I. 

When  the  annuity,  time  and  ratio,  are  given,  to  find  the  present 

worth  of  the  annuity  in  reversion. 

RULB   I. 

1.  Divide  the  annuity  by  that  power  of  the  ratio  denoted  by  the 
time  of  its  continuance. 

*  This  role  is  dexived  directly  from  Ride  n.  Con  I. 


AT  COMPOUND  INTEREST.  Sil 

2.  Subtract  this  quotient  from  the  annuity :  divide  by  the  ratio  leas 
1,  and  the  quotient  will  be  the  present  worth,  to  commence  immedi- 
ately. 

3.  Divide  this  quotient  by  that  power  of  the  ratio  denoted  by  the 
time  of  reversion,  (or,  time  to  come,  before  the  annuity  common* 
ces)  and  the  quotient  will  be  the  present  worth  of  the  annuity  in  re- 
version. 

Rule  H. 

Or,  t.  Multiply  the  annuity  by  that  power  of  the  ratio  denoted 
by  the  time  of  its  continuance,  minus  unity,  for  a  dividend. 

2.  Multiply  that  power  of  the  ratio  denoted  by  the  time  of  its 
continuance,  that  power  of  it  denoted  by  the  time  of  reversion,  and 
the  ratio  less  1,'  continually  together  for  a  divisor,  and  the  quotient 
arising  from  the  division  of  these  two  numbers  will  be  the  present 
worth  of  the  annuity  in  reversion. 

Rule  III. 

Find  the  present  worth  of  the  annuity  for  the  number  of  years 
before  it  is  to  begin  and  is  to  be  continued ;  find  also  the  present 
worth  of  the  annuity  for  the  number  of  years  before  the  annuity 
eommences:  and  the  difference  between  the  present  worth  for 
these  two  periods,  is  the  present  worth  of  the  annuity  in  rever- 
sion.* 

Examples. 

1.  What  is  the  present  worth  of  60^.  payable  yearly,  for  4  years ; 
but  not  to  commence  till  two  years  hence,  at  61  per  cent  ? 

First  Method. 

Ratio=l'06      Or,  in  Table  4th,  find  the  present 
1  06  value  of  1 1,  at  the  given  rate,  both  for 

the  time  in  being  and  the  time  in  re- 

636  version  added  togethe*,  and  subtract 
1060    the  present  worth  of  the  time  in  be. 
ing  from  the  other,  multiply  the  re- 


2d  power=l  1236  mainder  by  the  annuity,  and  the  pro- 
Carried  over.  11236  duct  will  be  the  answer. 


*  Rule  III.  is  merely  an  expreMdon  of  this  truth,  vis.  the  pretent  worth  of  an 
annuity  continued  for  the  sum  of  the  ^ears  before  the  annuity  is  to  commence, 
and  is  to  continue  after  it  begins,  is  evidently  too  much  by  the  present  worth  of 
th«  same  annuity  for  the  time  of  reversion  or  the  time  tefore  the  annuity  is  to 
oommence. 

Rule  I.  The  first  two  steps  are  Rule  II.  of  Case  I.  to  find  the  present  woith  of 
Annuities,  &c.  at  Compound  Interest,  for  the  time  of  reversion  and  continuance  of 
the  annuity.  But  as  tms  present  worth  would  evidently  be  too  much,  it  must  be 
discounted  at  compound  interest  for  the  time  of  reversion,  which  in  the  fint  eiam- 
ple  is  a  years.  Toe  ttiird  step  in  Rule  1.  b,  therefore,  merely  tbo  rule  for 
at  Compound  Interest.    Hence  the  process  is  obvious. 


3^  AimVITIES,  &c.  IN  REVERSION. 

Brought  over.        1*1236  Pres.  worth  of  the  time  >  -.4^1739 

in  being  and  reversion  i          * 

64416  Present  worth  of  the)     -q«„„ 

33708  time  in  being              J  ~  if££fL 

22472  308402 

1 1236  60 

11236  

jB185-04iaO 


Div.  by  4th  pow. =1-26247696)60  000000000000(47-5256 19794281 
Subtract  the  quotient=47'5256 19794281 

Divide  by  106— 1=06)12-474380205719 

Divide  by'  1  06x1  06=  1-1236)207 -90633676 19(1 85-035899= 185^. 

Os.  8id.=the  present  worth  of  the  annuity  in  reversion. 

r^  ^0  ,^,„,^         60— 47-5256  ^^,r^ 

^'  r26247696=^'^'^^^^  106-1     ^^"^ 

207-906 
And  ——^=185035899 
11236 

Second  Method* 

•26247696=4th  power— 1 
Multiply  by  60=annuiiy, 

1674861760=dividend.        0851 1 1 15)1574861760(185-036 
l-26247696=4th  power.  [Ans. 

1 1236=2d  power. 

757486176 

378743088        1  061*— 1x60 

252495392  Or,  \.cya^,^^^^,^,,r,.,^m'02B 
126247696        *  "^1  ^*^^l  X 1-06—1 

126247696 


1-418519112256 

•06=ratio— 1 


•0851 1 1 146735a6=divi8or. 

Third  Method. 


60x1—  t:s^X-:72-=295038+  the  present  worth  for  6  yeao. 
1*06      '06 

^Xl :s52'X-7rg=f  10002+  the  present  worth  for  2  years. 


£185'035+=the  present  worth  in  reversioiL 

Example  2. 

What  is  the  present  worth  of  a  reversion  of  a  lease  of  960  per 
anniim,  to  continue  20  years,  but  not  to  commence  till  the  end  of  S 
years,  allowing  6  per  cent,  to  the  purchaser  7 

Ans.  •431-782  (nearly.) 
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3.  An  annuity  of  $1  in  reversion  is  to  commenoe  at  the  end  of  20 
years^  and  is  to  continue  15  years  i  what  is  its  present  worth  at  4 
per  cent.  7  Ans.  95  0743  nearly. 

4.  An  annuity  of  $1  in  reversion  is  to  commence  after  5  years, 
and  to  continue  for  ever ;  what  is  its  present  worth  at  6  per  cent.  ? 

Ans.  912  45c.  43. 

An  unnwUy,  several  times  in  reversion^  and  rate  being  given,  to  find 

the  several  present  v^ues. 

Find  the  present  value  of  £1  or  $1  by  Table  4,  at  the  given  rate, 
*  and  for  the  several  given  times,  which,  being  severally  multiplied 
by  the  annuity,  the  products  will  be  the  several  present  values  of 
that  annuity,  for  the  several  times  given ;  subtract  the  several  pre- 
sent values,  the  one  from  the  other,  and  the  several  remainders  will 
answer  the  question. 

5.  A  has  a  term  of  G  years  in  an  estate  at  601.  per  annum.  B 
has  a  term  of  14  years  in  the  same  estate,  in  reversion,  after  the  6 
years  are  expired ;  and  C  has  a  further  term  of  16  years^  after  the 
expiration  of  20  years.  I  demand  the  present  values  of  the  several 
terms  at  6  per  cent  7 

Prca  value  of  £1  for  36y.= 14-61 722x60=877  0    7\ 
Dittoofditto  for  20  years  =11-46992x60=5688  3  10| 
Ditto  of  ditto  for  6  years  =  491732x60=295  0    9J=A8  term. 
Therefore,  877  0  7j— 688  3  10j=£188  16  9  Cs  term,  and  688: 
3  lOj— 295  0  9J=£393  3  1J=B'8  term, 

6.  For  a  lease  of  certain  profits  for  7  years,  A  offers  to  pay  $300 
gratuity,  and  $300  per  annum,  B  offers  $800  gratuity  and  $250  per 
annum,  C  bids  $1300  gratuity  and  $200  per  annum,  and  D  bids 
$2500  for  the  whole  purchase,  without  any  yearly  rent ;  which  is 
the  best  offer,  computing  at  6  per  cent.  ?  $ 

By  Table  4,  the  present  worth  of  $300  per  annum  }    1 674.7 14 
for  7  yearsj  at  6  per  cent  is  y 

To  which  add     300* 


Value  of  As  offer=1974-714 


Present  worth  of  $250  per  annum  for  7  years=  1395  595 

To  which  add     800* 


Value  of  B's  offer=2195'595 


Pteaemi  worth  of  $200  per  annum  for  7  years=]  1 16476 

To  which  add   1300* 


Value  of  (7s  ofier«24 16-476 


Dm  affer=250Q- 
Hence  it  appears  that  Vs  offer  is  the  best. 

The  ahovt  questions  may  he  answered  by  the  ith  and  2d  Tables, 


3M  ANNUITIES,  &c  IN  REVERSION. 

Take  question  1st.  for  Example. 

1.  Multiply  the  tabular  number  in  Table  4,  corresponding  to  th» 
rate  and  the  time  of  continuance,  into  the  annuity,  and  the  product 
will  be  the  present  \i^orth,  to  commence  immediately. 

2.  Multiply  this  present  worth  by  the  tabular  number  in  Table  2, 
con.esponding  to  the  rate  and  the  time  of  reversbn,  and  the  product 
will  be  the  present  worth  of  the  annuity  in  reversion. 

in  Table  4th  we  have  3465 1 

Multiply  b^k__60=annuity. 

207-9060 
In  Table  2d  we  have     -889996 

"T247436 
1871154 
1871154 
1871154 
1663248 
1663248 

185-03550S376=pre8.  worth  of  the  reversion. 

CASE  n. 

When  the  present  worth  of  the  reversion^  rate  and  time  are  given^  to 

find  the  annuity. 

Rule  1.  Multiply  that  power  of  the  ratio  signified  by  the  time 
of  reversion,  by  the  present  worth,  and  the  product  will  be  tht 
amount  of  the  present  worth  for  the  time  before  tiie  annuity  com- 
mences. 

2.  Multiply  that  power  of  the  ratio  signified  by  the  time  of  con- 
tinuance plus  1,  by  the  last  product. 

3.  Multiply  that  power  of  the  ratio,  signified  by  the  time,  by  the 
aforesaid  product,  and  this  last  product,  divided  by  that  power  of 
the  ratio  denoted  by  the  time  minus  unity,  will  give  the  annuity. 

Or,  Divide  the  continual  product  of  the  present  worth,  that  power 
of  the  ratio  denoted  by  the  time  of  continuance,  that  power  of  it  de- 
noted by  the  time  of  reversion,  and  the  ratio  minus  1,  by  that  power 
of  the  ratio  denoted  by  the  time  of  continuance  minus  1,  and  the 
quotient  will  be  the  annuity. 

Examples. 
1.  What  annuity,  to  be  entered  upon  2  years  hence,  and  then  to 
continue  4  years,  may  be  purchased  {or  9185035899,  at  6  per  ct. % 

First  Method. 
I  '06x  1  0&=  1 '  1 236:=2d  power  of  the  ratio. 
Multjply  by  185-036=present  worth. 

67416 
33708 
561800 

89888 
11236 


207-9064496  amount  for  the  time  of  reversion. 


AT  COMPOUND  INTEREST.  32ft 

Brought  up.  207*9064496  amount  for  the  tiiKieof  reversion. 

Multiply  by  1*33822         =5th  power  of  the  ratio. 


415812  4th  power  of  the  ratio=l*26247 

415812  Multiply  by  207-906 

1663248  t 

623718  757485 

623718  11362230 

207906  883729 

'         2524940 


From  278-22396732 


Take  262-47508782  26247508782 

Mvide  by  1-06|*— 1=26247)  15-7488750(60  the  annuity  required. 

Or,   185  036X1  i236=207-906 

207-906X 1  •33822^207-906x  1  26247 

=$60  Ans. 

126247—1 

Second  Method. 

185'036=present  worth  of  the  reversicA. 
1  *26247=4th  power  of  the  ratio. 


1295252     Or  by  Table  4th,  divide  the 

740144  present  worth  pf  the  reversion 

370072    by  the  diflference  between  the 

1 1 10216      present  worth  of  $1  for  the  time 

370072        both  in  being  and  reversion,  and 

185036  the  time  in  being  and  the  quo* 

ticnt  will  be  the  annuity. 

2336024 

l-1236=2d.  power  of  the  ratio. 


14016144. ^i7«„_  J  pr.  worth  of  $1  for  the 
7008072  *^*'^^"")time  in  being  &  revsn. 
4672048     ,  .^««,  _  \  present  worth  of  81  for  ' 
2336024         °^^  "  (     the  time  in  being. 
2336024 


—  3-08402)185-0412(60  Ans. 


262-47565664 

•06=ratio— 1. 


106|*— 1=26247)157485393984(60. 

185  036x1  •26247X 1  1236x1  06^-1 

Or, =60. 

1-26247—1 
2.  The  piesent  worth  of  a  lease  of  a  house  is  £431   158.  7d, 
2'7819qr8.  taken  in  reversion  for  20  years;  but  not  to  commence 
till  the  end  of  8  years,  allowing  £6  per  cent,  to  the  purchaser :  What 
is,  the  yearly  rent  7  Ans.  £60. 

28 


^996  PURCHASING  FREEHOLD  ESTATES 

PURCHASING  ANNUITIES  FOREVER,  OR  FREEHOLD 
ESTATES,  AT  COMPOUND  INTEREST, 

CASE  L 

When  the  annuity,  or  yearly  reniy  and  the  rate  aregiven^  to  find  the 

present  worth  or  price. 

Rule.* 

As  the  rate  per  cent  is  to  £100  or  $100  so  is  the  yearlj  rent,  to 
the  value  required 

Or,  Divide  the  yearly  Ant  by  the  ratio  less  1,  and  the  quotient 
will  be  the  value  required. 

Examples. 

1.  What  is  the  worth  of  a  freehold  estate  of  £60  per  annum  al- 
lowing 6/.  per  cent,  to  the  purchaser  % 
£        £        £ 
6  :    100  ::  60  Or,  1-06— lsr-06)  60-00 

60  

1000 

6)6000 


£1000  Ans. 
2.  An  estate  brings  in  yearly  $75 :  What  will  it  sell  for,  allow- 
ing th^ -purchasar  5  per  cent,  compound  interest?    Ans.  $1500. 

CASE  II. 

IVhen  the  price,  or  present  worth,  and  rate  are  giveti,  to  find  the 

annuity,  or  yearly  rent 

Rule. 

As  £100  or  $100  is  to  the  rate  so  is  the  present  worth  to  its  rent. 
Or,  Multiply  the  present  worth  by  the  ratio  less  1,  and  the  pro* 
duct  will  be  the  yearly  rent. 

Examples. 

1.  If  a  freehold  estate  be  bought  for  £1000  allowing  £6  per 
cent  to  the  purchaser :  What  is  the  yearly  rent  ? 
£    £      £ 
100: 6::  1000 
6 

Or,  1000x06=£60. 

100)6000(£  60  Ans. 
600 


0 
2.  If  an  estate  be  sold  for  $1500  and  5  per  cent  allowed  to  (he 
buyer ;  what  is  the  yearly  rent?  Ans.  $75 

*  The  leoson  of  this  rule  uobrioafl;  feriiiieeaTear'i  mterast  of  the  priee,  which 
in  giiwn  tor  it,  k  the  anmiitj,  there  can  neither  man  nor  Wm  be  nade  of  that  price, 
tfaMn  of  the  annuity,  whether  it  be  empkMred  at  ample  or  cooiponi^  intenst  It 
haa  also  boen  proved  under  Caae  I.  or  the  Preaent  Worth  or  Anouitief:  &c.  at 
Compound  Intercit.  Caw  II.  and  HI.  fcXkm  directly  finm  the  ml^  fiv  Case  I.  and 
thdr  mlea  vn  henoe  manifisail. 
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CASE  m. 

When  the  preserU  toorthj  or  price^  and  yearly  nnt^  are  given,  to  find 

the  rate. 

Rule. 

As  the  present  worth  is  to  the  rent;  so  is  £100  or  $100  to  the 
rate. 

Or,  Divide  the  rent  by  the  present  worth ;  add  1  to  the  quotient, 
and  the  sum  will  be  the  ratio  of  the  rate  per  cent. 

Or,  EKvide  the  sum  of  the  present  worth  and  rent  bj  the  present 
worth,  and  the  quotient  will  be  the  ratio. 

Examples. 

1.  If  an  estate  of  £60  per  annum  be  bought  for  £1000  what  rate 
of  interest  was  allowed  the  purchaser  for  his  money  % 
£        £        £ 

1000  :  60  ::  100  Or,  1000)6000(06 +1=1  06 

100  60-00 


1000)6000(£6  Ans. 


Or,  to  1000=present  worth. 
Add    60=rent 


1000)1060(1-06 
1000 


6000 
6000 
2.  An  estate  of  975  per  annum  was  purchased  for  91500  what 
rate  of  interest  had  the  buyer  for  his  nooney  1       Ans.  5  per  cent 

To  find  at  haw  many  year^  purchase  an  estate  may  be  bought 

CASE  L 

Whin  the  rate  of  interest  is  given,  to  find  the  number  of  years. 

Rule. 

Divide  £100  <x  $100  by  the  rate^  and  the  qnoHeni  will  be  the 
years. 

Examples. 

1.  How  many  years'  purchase  should  a  gentleman  ofifer  for  the 
purchase  of  an  estate,  to  have  6  per  cent,  for  his  money  ? 

6)100 

16-666+=l€!5  years. 

2.  How  many  years'  purchase  is  an  estate  worth,  allowing  5  per 
cent,  to  the  purchaser  ?  Ana,  2Q  ^eaxs. 
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CASE  II. 

When  the  number  ofytari  jfurchase,  at  which  an  estate  u  bought,  or 
sold,  is  given,  to  find  the  rate  of  interest. 

Rule. 

Divide  £100  or  8100  bj  the  number  of  yeans,  and  the  quotient 

will  be  the  rale. 

Examples. 

1.  A  gentleman  gives  16}  years'  purchase  for  a  farm;  what  in< 
terest  is  he  allowed  ?  16}= 16*666+)  100000(6  per  cent.  Ans. 

2.  A  gentleman  gives  20  years'  purchase  for  an  estate ;  what  in- 
terest has  he  7  Ans.  5  per  cent. 

PURCHASING  FREEHOLD  ESTATES  IN  REVERSION. 

CASE  I. 

The  rate  and  rent  of  a  freehold  estate  being  given,  to  find  the  present 

worth  of  reversion. 

Rule.* 

1.  Find  the  present  worth  of  the  annuity  or  rent,  (by  Case  1,  of 
purchasing  Freehold  Estates,  page  326,)  as  though  it  were  to  be 
entered  on  immediately. 

2.  Divide  the  last  present  worth  by  that  power  of  the  ratio  denoted 
by  the  time  of  reversion  (by  Discount  by  Compound  Interest)  and 
the  quotient  will  be  the  answer  required. 

Or,  1.  Having  found  the  present  value  of  the  estate,  supposing  it 
to  be  immediate:  Multiply  the  annuity,  or  rent,  by  the  present 
worth  of  \l.  or  $1  corresponding  with  the  time  of  reversion  and 
rate  in  Table  4th,  and  the  product  will  be  the  present  worth  of  the 
annuity,  or  rent,  for  the  time  of  reversion ;  or  the  value  of  the  pre- 
sent possession. 

2.  Subtract  the  value  of  the  possession  from  the  value  of  the  estate, 
and  the  remainder  will  be  the  value  of  reversion. 

Examples. 

1.  Suppose  a  freehold  estate  of  60/.  per  annum  to  commence  2 
years  hence,  be  put  up  to  sale ;  what  is  its  value,  allowing  the  pur- 
chaser 6/.  per  cent.  ? 

First  Method. 
I  06— 1  =06)6000=rent  per  annum. 

1000=present  worth,  if  entered  on  immediately. 

*  By  the  first  step,  the  pesent  worth  is  found  for  the  present  time ;  but  as  the 
estate  IS  not  to  be  entered  on  for  a  certain  time,  discount  for  that  time  must  W. 
allowed  at  Compound  Interest.  '  This  is  the  second  step,  and  the  propriety  of  tho 
rule  is  manifest.    Case  II.  needs  no  iflustratioR. 
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l-06|*=i.i236)1000000(889-996=£889  19fl.  1  Id.  =pre8ent  worth  of 
» 000^.  for  2  years,  or  the  whole  present  worth  required. 

Second  Method. 
1  •06— 1=06)6000 

1000=:pre8ent  worth,  for  immediate  possession. 
In  Table  4th  we  have  1  33339=value  of  1/.  for  2  years. 
Multiply  by        60=rrent. 

1 10'00340=value  of  possession. 
From        10000000 
Subtract  1100034 


889'9966s:value  required. 
2.  Suppose  an  estate  of  975  per  annum,  to  commence  10  years 
hence,  were  to  be  sold,  allowing  the  purchaser  5  per  cent ;  what  is 
its  worth?  Ans.  $920  87c.  Im.  (nearly.) 

CASE  II. 

The  vcUue  of  a  Reversiouy  the  Time  prtor  U>  its  Commeneementj  and 
rate  of  Interest  given^  to  find  the  Annuity  or  Rent. 

Rule. 

1.  Multiply  the  price  of  the  reversion  by  that  power  of  the 
amount  of  1/.  or  91  for  1  year,  denoted  by  the  time  of  reversion, 
and  the  product  will  bo  its  amount,  (by  Case  1  of  Compound  In- 
terest.) 

2.  Find  the  interest  of  the  amount  (by  Case  1st  Simple  Interest) 
and  it  will  be  the  annuity,  or  yearly  rent. 

Examples. 

1.  A  freehold  estate  is  bought  for  £889*9966  which  does  not 

commence  till  the  end  of  2  years ;  the  buyer  being  allowed  6/.  per 

cent  for  his  money  j  I  desire  to  know  the  yearly  income? 

889-9966=price  of  the  reversion, 
■g 

Multiply  by  1'06|  =11236  denoted  by  the  time  of  revision. 

53399796 
26699898 
17799932 
8899966 
8899966 


100000017976=amount  of  the  reversion. 
•06 


Ans.  £6000 
2.  If  a  freehold  estate,  to  commence  10  years  hence,  be  sold  for 
99'<^0  87c.  Im.  allowing  the. purchaser  5  per  cent;  what  is  the 
yearly  income  ?  ^  X»a.%l^. 


^ 


TAlJLEft. 
TABLE  L 


SHOWIKO   THE   AMOUNT  OF    £1    OR    81    FKOM    1    YEAR  TO  60. 


f 

years. 

3  per  cent. 

3|pi'rceriL. 

4  tier  cent.   4i  per  cent.  | 

1 
2 
3 
4 
5 

1*0300000 
10609000 
1-0927270 
1-1255088 
1-1692740 

10350000 
1-071*2260 
1-1087178 
1*  1476*230 
1*1876863 

1-0400000 
10816000 

n*24a)40 

1*1698583 
1*21665*29 

1*0450000 
1-0920250 
1*1411661 
1*1925186 
1-2461819 

6 

7 

8 

9 

10 

1-1940523 
I-2298'737 
1-2667700 
1-3047731 
1-3439163 

1*2*292653 
1*27^2792 
1-3168090 
1*36-28973 
1*4105987 

1*2653190 
1-3159317 
r3f3856(K) 
1*4*233118 
1480-2842 

1*30*22601 
1*3608618 
1-4221006 
1*4660951 
1*5529694 

11 
12 
13 
14 
15 

1-3842338 
14*257608 
1*4685337 
l-5li5897 
1-5579674 

1-4599697 
1-6110686 
1*6639560 
1*6185945 
1*6753488 

1*5394540 
1*60103*22 
1*6650735 
1*7316764 
1-8009435 

1-6*228530 
1*6958814  . 
1*7721961 
1*8519449 
1*9352824 

16 

17 
16 
19 
20 

1*6047064 
1-6528476 
1-70-24330 
1-7535060 
1-8061112 

1*733986 

1*7946756 

1*8574892 

1*9*225013 

1*9897888 

r8r29812 
1-9479006 
2*0*258161 
2*1068491 
21911231 

20223701 
21133766 
2*2084787 
2*3078603 
2-4117140 

21 
22 
23 
24 
25 

1860-2945 
1*9161034 
1-9735865 
203-27941 
2-0937779 

2*0594314 
2*1315115 
2*2061144 
2-2833*284 
2*363*2449 

2*2787680 
2*3699187 
2*4647155 
2*5633041 
2-6658363 

'2*5202411 
2*6336520 
2*7521663 
2*8760138 
30054344 

26 
27 

28 
29 
30 

21565912 
2"2212890 
22879276 
2-3565655 
2-427-2624 

2-4459585 

2-5315671 
2*6*201719 
2*7118779 
2*8067937 

2*77*24697 
2-8833685 
2*9987033 
31186514 
8"2433976 

3*1406790 
3*2820095 
3*4296999  • 
3*5840364 
3*7453181 

31 
32 
33 
34 
35 

2-5000803 
2*5750827 
2-6623352 
2-7319053 
2*81386-44 

2*9050314 
30067075 
3-1119423 
3'2*208603 
33335904 

3-3731334 
3*5080587 
3-6483811 
3*7943163 
3*9460889 

3*9138674 
40899610 
4**2740301 
4*4663616 
4*6673478 

,     36 
37 
38 
39 
40 

2-b9827H3 
2*9852266 
30747834 
3*  1 670-269 
3*2620377 

3*450*2661 
3*5710*254 
3-6960113 
3-r>*2537I7 
3*959*2597 

41039325 
4*2680898 
4*4388134 
4-6163659 
4*8010206 

4-8773784 
50968604 
5*3*262192 
5*5658990 
6-8164615 

41 
42 
43 

44 
45 

!{  3598988 
3-4606959 
3-5645167 
3*6714522 
3*7815957 

40975337 
4-2412579 
4-3897020 
4-5433416 
4-7023585 

4-9930614 
5- 19*27833 
5*4004952 
5616616 
6-84a756 

6*078*2054 
6'35ir246 
6*6376522 
6*9362421 
7-248373 

46 
47 
48 
49 
50 

3-8050436 
4  0118949 
4-13*2*2518 
4*2562193  . 
4-3830059 

4  8669411 
5*0372840 
5*2136889 
53960646 
5*5849268 

6*0748236 
6*3168166 
6*5694892 
6*8322688 
710565961 

75745497 
7-9154046 
8**27 15f '77 
8*6438196 
9-0327915 

TABLES. 

TABLE  I.— CONTINUED. 

BHBWING  THE  AMOUNT  OF  £1  OR  $\  FROM  1  YEAR  TO  50. 


831 


yean. 

5  per  cent. 

5i  per  cent. 

6  .per  cent 

7  per  cent 

1 

10500000 

1-0550000 

1-0000000 

107000 

2 

11025000 

11130250 

1-1236000 

114490 

3 

11576%0 

11742413 

11910160 

1-22504 

4 

1-2155062 

1-2388245 

1-26^1796 

1-31079 

5 

1-2762815 

1-3069598 

1-3382256 

1-40255 

6 

1-3400956 

1-3788426 

14185191 

1-50073 

7 

1-4071004 

1-4546789 

1-5036302 

1-60578 

8 

1-4T74554 

1-5316862 

15938480 

1-71818 

9 

1-5513282 

1-6190939 

1-6894789 

1-83845 

10 

l-62aS946 

1-7081440 
1-8020919 

1-7908476 

1-06715 

11 

1-710339:^ 

•  1-8982985 

2.10485 

12 

1-7958563 

1-9012069 

2-0121964 

2.25219 

13 

1-8856491 

2-0057732 

2-1329282 

2.40984 

14 

1-9799316 

2-1160907 

2-2609039 

2.57853 

15 

2-0789281 

2-2324756 

2-3965581 

2.75903 

16 

21828745 

2-3553617 

2-5472716 

2-95216 

17 

2-2920183 

2-481801 1 

2-6927727 

3-15881 

18 

2-4066192 

2-6214652 

2854a391 

337293 

19 

2-5209502 

2-7656458 

30255995 

3-61652 

20 

2-6532977 

29177563 

3-2071355 

3-86968 

21 

2-7859625 

30782329 

3-3995636 

414056 

22 

2-9252607 

3-2475357 

3-6035374 

4-43040 

23 

30715237 

34361502 

3-8197496 

4-74052 

21 

32250999 

3-6145885 

40189^46 

507236 

25 

3-3863549 

38133910 

4-2918707 

5-42743 

26 

3-5556736 

4-0231279 

4-5193829 

5-80733 

27 

37334563 

4-2443999 

4-8223459 

6-21386 

28 

3-9201291 

4-4778419 

51116867 

6-64883 

29 

41661356 

4  7241232 

5-4183879 

711425 

30 

43219423 

4-9839499 

5-7434912 

761225 

31 

45380394 

5-2580671 

6-0881007 

8  14571 

32 

4-7649414 

5-5472608 

6-4533867 

8-71527 

33 

50031885 

5-8523600 

6-8405899 

9-32533 

34 

5-2533479 

61742398 

72510253 

9-97811 

35 

5-5160152 

6-5138230 

7-6860868 

10-6765 

36 

5-7918101 

6-8720832 

8147252 

11-4239 

37 

6-0814069 

7-2500478 

8-6360871 

122236 

38 

63854772 

7-6488004 

91542523 

130792 

3!) 

6-7017511 

80691844 

9-7035074 

13-9948 

40 

7-0399887 

8-5133060 

10-2857178 

14-9744 

41 

7-3919aSl 

8-9815378 

10-9028608 

16-0-226 

42 

7-7615875 

9-4755224 

11-5570325 

171442 

43 

8-1496669 

9-9966761 

12-2504547 

18-3443 

44 

85571532 

10-5464933 

129854817 

19-6284 

45 

8-9850077 

11-1266504 

13-7626109 

21-0024 

46 

9-4342581 

117385217 

14.5883673 

924726 

47 

9-9059710 

123841404 

15-4636693 

240^57 

48 

104012696 

130652681 

16-3914894 

25  7-289 

49 

10-1213331 

13-783a579 

17-3749788 

275299 
29  4570 

50 

11-4673697 

14*5410000 

18-2174775 

338 


TABLES. 


TABLE  11. 

fBOWINO  THE  PRESENT  TALVB  OP  £l   OR  SI,  DUE  AT  TBS  SVD  OF  ANT 

OF  TEARli,   PROM   1   TO  40. 


y8.|4  per  ct.  |4|  per  cu|5  per  ct.  |5I  per  ct|6  perct.|7perct> 


I 

2 
3 
4 
5 


6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


16 
17 
18 
19 
20 

21 

22 
23 
24 
25 

26 
27 
28 
29 
30 


■961538 
•924556 
•888996 
•45480^ 
•821927 


•790314 
•759918 
•730690 
702587 
•675564 


•649581 
•624597 
600574 
577475 
•555264 


533908 
'513373 
•493628 
•474642 
•456387 


31 
32 
33 
34 
35 


438833 
421955 
405726 
390121 
375117 


•956938 

•91573 

•876297 

•838561 

•802451 


767896 
734828 
703185 
672904 
643928 


616199 
569664 
56427 1 
•539973 
516720 


•952381 

^0703 

•863838 

•822702 

•783526 


•746215 
•710681 
676839 
•644609 
•613913 


494469 

473176 

4528 

433302 

414643 


584679 
•556837 
530321 
5(»5068 
481017 


•3606.89 
•340816 
•333477 
320651 
•308309 


•396787 

•379701 

•36335 

•347703 

•332731 


36 
37 

38 
|39 
40 


•290460 
■285058 
•274094 
•263552 
254415 


318402 
304691 
291571 
•279015 
267 


•458311 
•436297 
415521 
395734 
•376889 


•947867 
•898513 
•851728 
•807397 
•765392 


•725587 
•687869 
•65gl25 
•618253 
.586!  53 


•573733 

•526903 

•49958 

•473684 

449141 


943396 
889996 
839619 
792093 
747258 


•70496 

•666057 

•627412 

•591898 

•558394 


•934579 
873438 
•816-297 
•762895 
•712986 


'358942 

'34185 

325571 

•310068 

305303 


•255502 

•2445 

•233971 

•223896 

214-251 


425979 

40383 

382932 

363123 

344346 


•326568 
•309677 
•293684 
278523 
•26915 


562787 
496969 
468839 
442301 
417265 


•666042 
•622749 
•582009 
543933 
•508349 


475092 
444012 
4149641 
•387817 
362446 


393647 
371364 
•350343 
•330513 
311804 

•294155 
'277505 
261797 
•246978 
•232998 


338734 
316574 
■295864 
276508 
258419 


•281241 
•267848 
•255094 
•242946 
.231377 


220359 

•209866 

•199872 

190355 

18129 


•243669 
•234297 
•225285 
.216671 
•208289 


205028 

•196299 

18775 

179665 

•171929 


250525 
•237608 
•225362 
•213715 
•202743 


•192307 
182411 

•173029 
164133 
155692 


172057 

164436 

156605 

•149148 

.142046 


147399 

-140114 

132893 

126075 


21981 
207368 
19563 
•184556 
17411' 

•164255 
154967 

•146186 
137912 
130105 


241513 
225718 
210947 
197146 
•184249 


172195 
160930 
150402 
140562 
131367 


122773 

•114741 

•107234 

100219 

093663 


•122741 

•115793 

109182 

•103002 


•1196U8|09717 


•087535 
•081808 
076456 
071465 
•066780 


TABLES. 
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TABLE  m. 

IBOWINO  THE    AMOUNT  OF    £l  OR  ^1    ANNUITT,  FOR   AST  HUlUa  OF  TEARS 

FROM   1   TO  40. 


E 

4  pr.  cent 

4|  pr.  cent. 

5  pr.  cent. 

bk  pr.  cent. 

6  pr.  cent. 

7  pr.  cent. 

1 

1- 

r 

r 

1* 

V 

I* 

2 

204 

2*045 

2-05 

2055 

2-06 

207 

3 

3-1216 

3-137025 

3*1525 

3*16802 

3-1836 

3*2149 

4 

4246464 

4*278191 

4*310125 

4*34226 

4*374616 

4*43994 

5 

6 

5*416322 

5*47071 

5*525631 

5-53109 

5-637093 

5-75073 

6*632975 

6*716892 

6-801913 

6*888051 

6*975318 

7*15329 

7 

7*896294 

8*019152 

8*142008 

8*266894 

8*393837 

865402 

8 

9*214266 

9*380014 

9*549109 

9-721573 

9*897467 

10-2596 

9 

10*582795 

10*802114 

11*026564 

11*256259 

11-491315 

11*9799 

10 

n 

12*006107 

12*2882 

12*577892 

12-875354 

13*180794 

13-8164 

13*486351 

13*841179 

14*206787 

14*583498 

14*971642 

15-7836 

12 

15-025S05 

15-464032 

15*917126 

16*38559 

16-86994 

17-8884 

13 

16*626838 

17*159913 

17*712963 

18*286798 

16-882132 

20-1406 

14 

18*291911 

18*932109 

19  598632 

20*292572 

21*015064 

22  5504 

15 
16 

20*023588 

20*784054 

21*578563 

22*408663 

23-275968 

251290 

2r8'24531 

22*719337 

23*657492 

24*64114 

25-672527 

27*8880 

17 

23697512 

24-741707 

25*640366 

26*996402 

28-212879 

30-8402 

18 

25*645413 

26-853084 

28*13*2385 

29*481205 

30*906652 

33*9990 

19 

27*67r229 

29063562 

30*529004 

32-102671 

33*759991 

37*3789 

20 
21 

29-778078 

31*371423 

33-065954 

34-868318 

36*78559 

40*9954 

31*969202 

33*783137 

35*719252 

37-786075 

39*992725 

44-8661 

22 

34*24797 

36-303378 

38*505214 

40*864309 

43-392289 

49*0057 

23 

36  617888 

38-93703 

41-430475 

44*111846 

46*9958*26 

53*4361 

24 

39*08-2604  41*669196 

44*501999 

47*537998 

50*815576 

68-1766 

25 
26 

41*645908 

44*56521 

47*727099 

51*152588 

64*86431 

63*2490 

44*311745 

47*570645 

51*113454 

54*96598 

69-156381 

68-2490 

27 

47-084214 

50*711324 

54-669126 

68-989109 

63-705763 

74*4838 

28 

49-967583 

53*993333 

58*40-2583 

63*23351 

68*528109 

80*6976 

29 

52*966*286 

57*423033 

62*322712 

67*711353 

73*639796 

87-3466 

30 
31 

56084938 

61007067 

•66-438847 

72*435478 

79058183 

94*4607 

59*328335 

64  752388 

70-76079 

77*419429 

84*801674 

102073 

32 

62*701460 

68*666245 

75*298829 

82-677498 

90*889775 

110-218 

33 

66*209527 

72*756226 

80-063771 

88*22476 

97*343161 

118*933 

34 

69*857908 

77*030256 

85*066959 

94*077122 

104-183761 

128*268 

35 
36 

73*652225 

81*496618 

90*320307 

100*251363 

111*434776 

138*236 

77-598314 

86*163966 

95*836323 

106*765188 

119-120863 

148-913 

37 

81*702246 

91*041344 

101-628139 

113  637274 

127-268114 

160-337 

3d 

85*970336 

96-138205 

107-709M6 

120-8873-24 

135-904201 

17-2-561 

39 

90*40915 

101-464424 

114-095025 

128*536127 

145'068453 

185  640 

40 

95025516 

107-030323 

120*799774 

136*605614 

154-761961 

199-636 

384 


TABLES. 


TABLE  nr. 

JBOmm  THK  PftKflINT  WORTH  OP  £1   OR  $1   ANMUITT,  FOB  ANT  NUmiR  OP 

TEAB8  FROM  1  TO  40. 


1 

2 
3 

4 
_5 

6 
7 

8 

9 

10 

11 
12 
13 
14 
15 


4i»romt. 


0,96154 
1,88609 
2,77509 
3,62989 
4,45182 


5,24214 
6,00205 
6,73274 
7,43533 
8,11089 


8,76048 

9,38507 

9,98565 

10,56312 

11,11839 


16 
17 
18 
19 
20 

21 
22 
23 
24 
25 


1 1,65229 
12,16567 
12,65929 
13,133^4 
1 3,59032 


4ip»ret. 


0,95694 
1,87267 
2,74896 
3,58752 
4,38997 


5,15787 

5,8927 

6,59689 

7,26879 

7,91272 


8,52892 

9,11858 

9,68285 

10,22282 

10,73954 


14,02916 
14,45111 
14,85684 
15,246^^6 
1 5,62208 


1 1,23401 
11,70719 
12,15099 
12,59329 
13,00793 


26 
27 
28 
29 
30 


31 
32 
33 
34 
35 


15,98277 
16,32959 
16,66306 
16,^8371 
17,20202 


13,40472 
13,79442 
14,14777 
14,49548 
14,82821 


17,58849 

17,87355 

18,14764 

18,4112 

18,66461 


36 
37 
38 
39 
40 


18,90828 
19,14258 
19,36787 
19,58448 
19,79277 


15,14661 
15,4513 
15,74287 
16,02189 

16,28889 


16,54439 
16,78889 
17,02286 
17,24676 
17,46101 


5  per  cent. 


0,95238 
1,85941 
2,72325 
3,54595 
4,32948 


6,07569 
5,78637 
6,46321 
7,10782 
7,72173 


8,30641 
8,86325 
9,39357 
9,89864 
10,37966 


10,83777 
11,27407 
1 1,68958 
12,08532 
12,46221 


12,82116 

13,163 

13,48807 

13,79864 

14,09394 


14,37518 
14,64303 
14,89813 
15,14107 
15,37245 


17,66604 
17,86224 
18,04999 
18,22965 
18,40168 


15,59281 

15,80268 

16,00255 

16,1929 

16,37419 


5i  per  ct. 


0,94786 

1,8463 

2,6979 

3,49862 

4,25759 


4,97699 
5,65888 
6,30522 
6,91786 
7,49856 


8,04898 

8,5707 

9,06622 

9,53395 

9,97824 


10,39936 
10,79852 
11,17687 
1 1,53549 
11,87641 


16,54685 
16,71129 
16,86789 
17,01704 
17,15909 


12,1976 

12,50299 

12,79245 

13,06682 

13,3688 


13,67338 
13,80702 
14,02848 
14,23838 
14,43733 


14,6259 

14,80463 

14,97404 

15,13461 

15,2868 


15,43105 

15,66779 

15,6974 

15,82024 

15,93667 


6  per  cent 


0,94339 

1,83339 

2,67301 

3,4651 

4,21236 


7percl. 


4,92  r32 
5,58238 
6,20979 
6,80169 
7,36008 


7,88687 
8,38384 
8,85268 
9,29498 
9,71225 


10,10589 

10,47726 

10,8276 

11,16811 

11,46992 


0,9346 
1,8080 
2,6243 
3,3872 
4,1001 


4,7665 
5,3892 
5,9712 
6,6162 
7,0285 


7,4986 
7,9426 
8,3676 
8,7464 
9,1079 


11,76407 
1^04158 
12,30338 
12,65035 
12,78335 


13,00316 
13,21053 
13,40616 
13,59072 
13,76483 


9,4466 
9,7632 
10,069 
10,336 
10,594 


10,835 
1 1,061 
11,272 
11,469 
11,663 


13,92908 
14,08398 
14,22917 
14,36613 
1 4,49533 


14,61722 
14,73211 
1 4.84048 
14,9427 
15,03913 


11,825 
1 1,986 
12,137 
12,277 
12,409 


12,631 
12,646 
12,763 
12,864 
12,947 


13,035 
13,117 
13,193 
13,264 
13,331 


TABLES. 


TABLE  V. 

TBI  AMinJITT  WHICH  £1    OB  $1    WILL  PURCHASE    FOR  ANT  NDIOBE    OF   T1AR0 


TO  COME,  FROM 

[  I  TO  4a 

1 

4perct. 

n  PWCt. 

5  perct-ti 

H  perct. 

6perct. 

7perct. 

1,04 

1,045 

1,05 

1,055 

1,06 

1,07 

2 

,5302 

,534 

,5378 

,54162 

,54544 

,55309 

3 

,36035 

,36377 

,36721 

,370b5 

,37411 

,38105 

4 

,27549 

,27874 

,28201 

,28582 

,28869 

,2?J523 

5 
6 

,42463 

,22779 

,23097 

,23487 

,23739 

,24889 

,19076 

,19388 

,19702 

,20092 

,20336 

,20677 

7 

,16661 

,1697 

,17282 

,17671 

,17913 

,18556 

8 

,14853 

,15161 

,15473 

,15859 

,16103 

,16747 

9 

,13449 

,13757 

,14069 

,14455 

,14702 

,15349 

10 
11 

,12329 

,12638 

,1295 

,13334 
; 12424 

,13587 

,14238 

,11415 

,11725 

,12039 

,  1 2679 

,13336 

12 

,10655 

,10967 

,11282 

,11667 

,11927 

,12592 

13 

,10014 

,10327 

,10645 

,11031 

,11296 

,11965 

14 

,09467 

,0978=^ 

,10102 

,10489 

,10768 

,11435 

15 
16 

,08934 

,0f^3 1 1 

,09624 

,10022 

,10296 

,10979 

,08582 

,08901 

,0^227 

,0962 

,09895 

,10586 

17 

,0822 

,08542 

,0887 

,0926 

,09544 

,10248 

18 

,07899 

,08224 

,08555 

,08947 

,09^35 

,09041 

19 

,07614 

,07941 

,08274 

,08699 

,08962 

,09676 

20 
21 

,07359 

,07688 

,08024 

,08427 

,08718 

,09439 

,07128 

,0;  46 

,078 

,08198 

,085 

,09230 

22 

,0692 

,07254 

,07597 

,07998 

,08303 

,09041 

23 

,06731 

,07068 

,07414 

,07825 

,08128 

,08880 

24 

,06559 

,06^9 

,07247 

,07653 

,07968 

,08719 

25 
26 

,06401 

,06744 

,07095 

,07503 

,07823 

,08581 

.  ,06257 

,06602 

,06966 

,07367  ,0769 

,08457 

27 

,06124 

,06472 

,06829 

,07242  ,0757 

,08343 

28 

,06001 

,06352 

,06712 

,07128 

,07459 

,08239 

29 

,05888 

,06241 

,06604 

,07023 

,07358 

,08145 

30 
31 

,05783 

,06139 

,06506 

,06926 

,07272 

,08058 

,05686 

,06044 

,06413 

,06837 

,07179 

,07980 

32 

,05595 

,06956 

,06328 

,06754 

,071 

,07908 

33 

,0551 

,05874 

,06249 

,06678 

,07027 

.  ,07841 

34 

,05431 

,05798 

,06175 

,06607 

,06959 

,07779 

35 
36 

,05358 

,05727 

,06107 

,06541 

,06899 

,07724 

,05289 

,0566 

,06043 

,0648 

,06839 

,07672 

37 

,05224 

,05598 

,05984 

,06423 

,06785 

,07624 

38 

,05163 

,0654 

,05928 

1  ,0637 

,06735 

,07579 

39  ,05106 

,05485 

,05876 

1  ,06321!  ,06689 

,07539 

40  ,05052 

,05434 

^  ,05828 

,06274 t  ,06646 

,07501 

336 
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TABLE  VI. 

TALUE  OF  AN  ANNUITY  OF  £1  OR  $1,  AT  DIFFERENT  BATES  PSR 
CENT.  PAIABLB  FltASLY,  HALF  YEARLY,  QUARTERLY,  DAII»Y  OR 
MOMENTLY,  FOR  EVER. 


Rate 

per 

cent. 


3 

3i 

4 

4i 
5 

5i 

6 

6i 


rerpetuity 
payable 
yearly. 


33y333o 
28,5714 
25,0000 
22,2222 
20,0000 
18,1818 
16,6666 
15,5555 
14,2«57 


Half 
yearly. 


Cluar- 
terly. 


33,6022 
28,7886 
25,2525 
22,4699 
20,2429 
18,4298 
16,9147 
15,62'»9 
1 1 4,5849 


Daily. 


^Perpetuity 
payable 
uuMneuily. 


33,6927 

28,90831 

25,3807i 

22,5938' 

20,3583' 

18,5529 

17,0380' 

15,7550 

14.fir775 


33,<S238 
29,0814 
25,4858 
22,7175 
20,476:^ 
18,6630 
17,0554 
15,774:- 
14.7694 


33,8308 
v>9,21>08 
25,4992 
22,7244 
20,4959 
18,6812 
17,1635 
15,7002 
14,7«00 


Note.    This  Table  is  calculated  by  the  Rule,  Case  L  of  "  Pur- 
chasing Annuities  for  ever." 


TABLES. 
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TABLE  VII. 

TO  TALUE  l»P  AN  ANNI7ITT  OP  i&l  OR  ^1,  FOR  A  IINGLE  LIFE. 


f 


Age. 


10 
12 
15 

IS 
20 
22 
25 
28 
30 
33 
35 
38 
40 
43 
45 
,48 
50 
53 
55 
58 
60 
63 
65 
68 
70 
73 
76 
77 
79 
80 


3  per 
cent. 


19,87 

19,60 

19,19 

18,76 

18,46 

18,15 

17,66 

17,16 

16,80 

16,25 

15,86 

15,29 

14,84 

14,19 

13,73 

13,01 

12,51 

11,73 

11,18 

10,32 

9,73 

8,79 

8,13 

7,10 

6,38 

5,25 

4,45 

3,63 

2,78 

2,34 


3*  pa 

cent. 


18,27 

18,05 

17,71 

17,33 

17,09 

16,83 

16,42 

15,98 

15,68 

15,21 

14,89 

14,34 

13,98 

13,40 

12,99 

12,36 

11,92 

11,20 

10,69 

9,91 

9,36 

8,49 

7,88 

6,91 

6,22 

5,14 

4,38 

3,57 

2,74 

2,31 


4  per  |4i  per 
cent.     cent. 


16,88 

16,69 

16,41 

16,10 

15,89 

15,67 

15,31 

14,94 

14,68 

14,27 

13,98 

13,52 

13,20 

12,68 

12,30 

11,74 

11,34 

10,70 

10,24 

9,52 

9,01 

8,20 

7,63 

6,75 

6,06 

5,02 

4,29 

3,52 

2,70 

2,28 


15,67 
15,51 
15.27 
15,01 

14, 
14,64 

14,34 

14,02 

13,79 

13,43 

13,17 

12,77 

12,48 

12,02 

11,70 

11,19 

10,82 

10,24 

9,82 

9,16 

9,69 

7,94 

7,39 

6,54 

5,92 

4,92 

4,22 

3,47 

2,67 

2,26 


83  13 


5  per 
cent 


14,60 

14,47 

14,27 

14,05 

,89 

13,72 

13,46 

13,18 

12,99 

12,67 

12,45 

12,09 

11,83 

11,43 

11,14 

10,68 

10,35 

9,82 

9,44 

8,83 

8,39 

7,68 

7,18 

6,36 

5,77 

4,82 

4,14 

3,41 

2,64 

2,23 


6  per 

cent. 


1-2,80 

12,70 

12,55 

12,48 

12»30 

12,15 

12,00 

11,75 

11,60 

11,35 

11,15 

10,90 

10,70 

10,35 

10,10 

9,75 

9,45 

9,00 

8,70 

8,20 

7,80 

7,20 

6,75 

6,00 

5,50 

4,60 

4,00 

3,30 

2,25 

2,15 


This  Table  is  formed  by  ascertaining  from  Bills  of  mortality  the 
mean  length  of  the  lives  of  persons  of  a  certain  age,  and  then  cal- 
culating the  value  of  the  annuity  for  the  number  of  years  they  may 
thus  be  expected  to  live.  This  mean  is  called  the  Expectation  of 
Life,  at  any  given  age,  which  is  exhibited  in  the  following  table. 
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CIRCULATING  DECIMALS. 


TABLE  Vm. 


BZPCCTATION  OP  LIFS  IT 

■EYSRAL  IGSS. 

Age. 

1 

Expee. 
49,80 

Age. 
20 

Expee. 

Age. 
42 

Expec. 
21,65 

Age. 
62 

pec. 
11,68 

Age. 

8*^ 

Expec. 
3,31 

33,62 

2 

37,92 

22 

32,46 

45 

20,10 

65 

10,20 

85 

2,64 

3 

40,18 

25 

30,83 

47 

19,07 

67 

9,20 

87 

2,40 

4 

41,32 

27 

29,74 

50 

17,55 

70 

,80 

90 

2,12 

6 

41,77 

30 

28,12 

52 

16,55 

72 

7,00 

92 

1,50 

8 

41,34 

32 

27,04 

55 

15,10 

75 

5,84 

93 

1,14 

10 

40,25 

35 

25,34 

57 

14,12 

77 

5,15 

94 

0,90 

12 

38,57 

37 

24,30 

59 

13,15 

79 

4,40 

95 

0,66 

15 

36,64 

40 

22,82 

60 

1-2,66 

80 

4,00 

96 

0,50 

18 

34,77 

J 

CIRCULATING  DECIMALS 


Are  produced  from  Vulgar  Fractions,  whose  denominators  do 
not  measure  their  numerators,  and  are  distinguished  by  the  con- 
tinual repetition  of  the  same  figures. 

1.  The  circulating  figures  are  called  repetends;  and,  if  one  figure 
only  repeats,  it  is  called  a  single  repetend:  As  '1 1 1 1,  &c.  6666,  &c. 

2.  A  compound  repetend  has  the  same  figures  circulating  alter- 
aately:  As  OlOlOl,  &c.  -379379379,  &>c. 

3.  If  other  figures  arise  before  those  which  circulate,  the  deci- 
mal is  called  a  mixed  repetend ;  thus,  375555,  &;c.  isainizei  single 
repetend^  Bin^  378123123,  &c.  a  mixed  compound  repetend, 

4.  A  single  repetend  is  expressed  by  writing  only  the  circula- 
ting figure  with  a  point  over  it;  thus,  *1111,  &c.  is  denoted  by 

•  • 

•1,  and  -6666,  &c.  by  -6. 

5.  Compound  lepetends  are  distinguished  by  putting  a  point  over 
the  first  and  la^t  rq)eating  figures;  thus,   010101,  &c.  is  wriuen 

bi,  and  '379379379,  &c.  thus,  •379. 

6.  Similar  circulating  decimals  are  such  as  consist  of  the  same 
number  of  figures^  and  begin  at  the  same  place,  either  before  or 

• 
after  the  decimal  point ;  thus,  *3  and  -5  are  similar  circulates ;  as 

•    •  •     • 

are  also  3*54  and  7*36,  ftc. 

7.  Dissimilar  repetends  consist  of  an  unequal  number  of  figures^ 
and  begin  at  different  places. 

8.  Similar  and  cofUerminous  circulates  are  such  as  begin  and  end 

at  the  same  place ;  as  47-34576^  9-73528  and  •06463,  Ac. 


REDUCTION  OF  CIRCULATING  DBCIMAL8.         SM 

REDUCTION  OP  CIRCULATING  DEClBiALS. 

CASE  L 

To  reduce  a  simple  Repeiend  to  its  equivalent  Vulgar  Fraeiiotk 

Rule.* 

1.  Make  the  given  decimal  the  numerator,  and  let  the  denomi- 
nator be  a  number,  consisting  of  so  many  nines  as  there  are  re- 
curring places  in  the  repetend. 

d  If  there  be  integral  figures  in  the  circulate,  so  many  ciphers 
must  be  annexed  to  the  numerator  as  the  highest  place  of  the 
repetend  is  distant  from  the  decimal  point 

Examples. 

■  •    • 

1.  Required  the  least  vulgar  fractions  equal  to  3  and  *324. 

•  •    • 

.   -3=1=1;  and   •324=iU=Jf-    Ans.  )  and  J^. 

2.  Reduce  7  to  its  equivalent  vulgar  fraction.  Ans.  f . 

3.  Reduce  2.37  to  its  equivalent  vulgar  fraction,       Ans.  ^fff^. 

4.  Required  the  least  vulgar  fraction  equal  to  '384615.  Ans.  -^. 

CASE  n. 

To  reduce  a  mixed  repetend  to  its  equivalent  Vulgar  Fraction, 

RuLE.t 

1.  To  60  many  nines  as  there  are  figures  in  the  repetend,  annex 
80  many  ciphers  as  there  are  finite  places,  (that  is,  as  there  are 
decimal  places  before  the  repetend)  for  a  denominator. 

*  If  unity,  with  dpben  annexed,  be  divided  by9od  inflniium,  the  qnctient 
win  be  1  continiiaUy ;  that  ie,  if  -^  be  reduced  to  a  decimal,  it  will  produce  the 

circulate  '1,  and  since  *1  is  the  decimal  eqoiTalent  to  t,  *2  wiU=  g ,  Ssst*,  and  io 

on  till  .9=:'f =1*    Therefore  every  single  repetend  is  equal  to  a  mlgar  fraction, 
whose  numerator  is  the  repeating  figure  and  denominator  9. 
Again,  ^at—^  being  redu^  to  decimals,  make  -OlOlOl,  &c,  and  OOIOOIOOI, 

•  •  •    •  •  •  • 

&c.  ad  tn/|nitum=-01  and  -001 ;  that  is,  ^^=01, and  y|^  csOOl,  consequently 

•^9  =:-62,  -^='03,  Ac.  and  -s^^^-OOS,  ^^^  =-003,  &c.  and  the  same  will  hold 
universaliy. 

t  In  like  manner  for  a  mixed  divulate ;  consider  it  as  divisible  into  its  finite 
and  circulating  parts,  and  the  same  principal  will  be  seen  to  run  through  them 

also;  thus  the  mixed  circulate  *13  is  divisiUe  into  finite  decimal  -1,  an#the 

repetend  -03 :  but  '1=1^,  snd  -OS  would  be  equal  to  f  provided  the  ciiculation 
brgan  immediately  after  the  place  of  unitR ;  but  as  it  neg^ins  after  the  place  ol 
tenths,  it  is  of  ,V=:?fr»  ">^  **  ^^«  vulgar  fraction:=:-13  is  J^-j- a_=-JL--h^ 
aVo,  and  is  the  same  as  by  the  rule. 


910      REDUCTION  OF  ORGULATING  DECIMALS. 

2.  Multiply  the  nines  in  the  said  denominator  hj  the  finite  pan 
and  add  the  repttiting  decimals  to  the  product  for  the  numerator. 

3.  If  the  repe^nd  begins  in  some  integral  place,  the  finite  value 
of  the  ckculating  part  must  be  added  to  the  finite  part. 

,  .  Examples. 

• 
1.  What  is  the  vulgar  fraction  equivalent  to  '153  ^ 
There  being  1  figure  in  the  repetend,  and  2  finite  places,  I  an- 
nex 2  ciphers  to  9  for  a  denominator,  viz.  900 ;  then  I  multiply 
the  9  in  the  denominator  by  the  two  figures  in  the  finite,  part,  and 
add  the  repeating  figure  for  a  numerator;  thus,  9xl5-|-3=138  nu- 
merator. 
Therefore^  •153=t}8=tyo  ^e  -A-ns. 


2.  What  is  the  least  vulgar  fraction  equal  to  '4123  ?  An8.tHo. 

3.  Required  the  finite  number  equivalent  to  45*78  ?  Ana.  45^^. 

CASE  lU. 

7b  make  any  nvmber  ofdusimilar  repeiends  similar  and  catUermv 
nous  ;  that  is,  of  an  equal  number  of  places. 

Rule.* 

Change  them  into  other  repetends,  which  shall  each  consist  of 
80  many  figuree^  as  the  least  common  multiple  of  the  sums  of  the 
several  numbers  of  places^  found  in  all  the  repetends^  containf 
unita 

Examples. 

1.  Make6'317;  3-4^;  52-3;  I9li)3;  057;  58  and  1*359  simi- 
lar and  conterminoas. 

Here^  in  the  first  repetend,  there  are  three  places^  in  the  se- 
cond, one,  in  the  third,  none,  in  the  fourth,  two^  in  the  fifth,  threes 
in  the  sixth,  one,  and  in  the  seventh,  one.  ^ 

Now  find  the  least  common  multiple  of  these  several  sums,  thus : 

3\3  12  3  11 
I  *    !  Q  iW  ^^^  2x3=6  units;    therefore^  the  similar  and 
f  1,  1,  ^  1,  I,  1 

conterminous  repetends  must  contain  6  places.t 


*  Any  given  repetend  whatever,  whether  ainffle,  componnd,  pare,  or  rnixed^ 
may  be  truiafomiea  into  another  repetend,  which  shall  conaiit  of  an  equal  or 

greater  number  of  fSgores  at  plcasore;  thus,  *3  may  be  tranifonned  into  *33,  or 

•333,  &c.  alM  •79=*7979=*797,  and  wron. 

t  The  learner  may  observe  that  the  nmilar  and  conterminons  repetends  bogin 
just  so  far  from  unity,  as  is  the  farthest  among  the  i^iHmf'fiT  repetends  *,  and  it  v 
k>in  all  cases. 


RiSHTCTlON  OF  cmCUL\TING  DECIMALS.      841 

Distimilar  made  similar  and  conterminaui, 

e-317«    6*81731731 

3-45  a    3*45555555 

52-3    =  52  30000000 

191*03  ^19t<)363080S 

■057=      "05705705 

53    »    5*33333338 

1*359==    1*35999999 
••        •••«  •• 

2.  Make  *531,  7348,  *07  and    0503  similar  and  coiUermiiiou8. 

CASE  IV. 

1:0  find  whether  the  decimal  fractionf  equal  to  a  given  vulgar  one^ 
be  finite  or  infinite^  and  how  many  places  the  repetend  wUl  con- 
sist of  .  '  r- 

Rule/ 

1.  Reduce  the  given  fraGtian  to  its  least  termg^  and  divide  tha 
denominator  bj  2,  5  or  10,  as  often  as  possible. 

2.  Divide  9999,  ^dc.  by  the  former  result,  till  nothing  remain, 
and  the  number  of  9&  used  will  show  the  number  of  places  in  the 
repetend ;  which  will  begin  after  so  many  places  of  figures  as  there 
were  10s,  28,  or  5s,  divided  by. 

If  the  whole  denominator  vanish  in  dividing  by  2,  5  or  10,  the 
decimal  will  be  finite^  and  will  consist  of  so  many  places  as  you 
perform  divisions. 

•  In  difiding  1*000,  &e.  by  any  prime  number  whatever,  except  3  or  5,  the 
figures  in  the  quotient  will  begin  to  repeat  over  again  aa  eoon  as  the  remainder  is  1 : 
and  since  999,  Ac.  is  less  than  1000,  &c.  by  1,  Uierrfore  999,  Ac.  divided  \f9  any 
Bumlier  whatever,  will,  when  the  repeating  figures  are  at  thdr  period,  leave  0  for  a 
remainder. 

Now,  whatever  number  of  repeating  fiirarea  we  have,  when  the  dividend  is  1, 
there  will  be  exactly  the  same  number,  when  the  dividend  is  any  other  number 
whatever. 

Thus  let  '390539053905,  &c.  be  a  circulate,  whose  repeating  part  is  3905. 
Now,  every  renetend  (3905,)  being  equally  multiplied,  must  give  t£e  same  product: 
For  although  these  pioduols  wifi  consist  of  more  places,  yet  the  overplus  m  each, 
being  alike,  will  be  carried  to  the  next,  bv  which  means,  each  product  will  be 
cquiOly  increased,  and  consequently  every  rour  places  will  continue  alike.  And  the 
same  will  hold  for  any  other  number. 

Now  fimn  henoe  it  appears  that  the  dividend  may  be  altered  at  pleasure,  a^d 

the  number  of  places  in  the  repetend  wiU  still  be  the  same;  thus,  -|V=09;  ai|d 

II  or  rTX4:s'36,  whence  the  number  of  placcsm  each  «x«  t^e, 

29* 


3«S        ADDITION  OF  CIRCULATING  D&CIHAL8. 

1.  Reqiiired  to  find  whether  the  decimal  equal  to  -,VoV  ^  ^^^ 
or  infinite^  and  if  infinite,  how  many  places  that  repeteod  will  con- 
sist of. 

.475        19     .  (2)  (2)  (2) 

Piiit  251— -c= 2  |ll2^6=»28«14=r7, 

^2800     112    ^ 
7)999999 
Then,      1428571  therefore^  because  the  denominator  112  did 
not  vanish  in  dividing  by  2,  the  decimal  is  infinite,  and,  as  six  98 
were  used,  the  circulate  consists  of  6  places^  beginning  at  the  fifth 
place^  because  four  28  were  used  in  dividing. 

2.  Let  -^  be  the  fraction  proposed. 

3.  Let  4  be  the  fraction  proposed. 

ADDITION  OF  CIRCULATING  DECIMALS. 

Rule. 

1.  Make  the  repetends  similar  and  eonUrminaiu,  and  find  their 
sum  as  in  common  addition. 

2.  Divide  this  sum  (of  the  repetends  only)  by  so  many  nines  as 
there  are  places  in  the  repetend,  and  the  remainder  is  the  repe- 
tend  of  tl^ir  sum :  which  must  be  set  under  the  figures  added, 
with  ciphers  on  tne  left  hand,  when  it  has  not  so  many  places  as 
the  repetends. 

3.  Carrjr  the  quotient  of  this  division  to  th^  next  column,  ani 
proceed  with  the  rest  as  infinite  decimala 

Examples. 

1.  Let  5  if59'4356+397'6+519+*39+2I7*5  be  added  togethflT. 

5-3      B    53333333 

M'4356e  59  4356356 

897-6      »397-3666666 

519*        «5190000006 

^    m      '3939399 

317*6      c^l  7-5555556 


1199-3851303 


1199*3851305  the  8ttsi. 
In  this  question,  the  sum  of  the  repetends  is  2851308,  whieb 
ilivided  by  999999,  gives  2  to  carry  to  the  next  column  5,3,0,  &^. 
^d  the  /emoinder  is  851305. 
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2.  Let  3275-319+36-45+12319+5  3173+112  3513+11  131 -f 
•125+2910053  be  added  together.  Ans.  3593*00042. 

SUBTRACTION  OP  CIRCDLATiNG  DECIBIALS. 

Rule. 

Make  the  repetenda  gimilar  and  eonterminousy  and  subtract  as 
vsaolj  observing,  that  if  the  repetend  of  the  number  to  be  subtracted 
be  greater  than  the  repetend  of  the  number  it  is  to  be  taken  froiQ, 
then  the  right  hand  of  the  remainder  must  be  less  by  unity  than  it 
would  be  if  the  expressions  were  finite. 

Examples. 
•  •  •     • 

h  From  57-03  take  29*73587 

6703      =5703030 

2373587=29-73587 


27*29442  the  diffisrence. 
2.  Ffom  32517  take  137-5819.  Ans.  187-6957. 

HULTIPUCATION  OF  CIRCULATING  DECIMALS. 

Rule. 

1.  Turn  both  the  terms  into  their  equivalent  vulgar  fractions;  and 
,«nd  the  product  of  those  fractions  as  usual 

2.  Turn  the  vulgar  fraction  expressing  the  product,  into  an  eq;ui 
valent  decimal  one,  and  it  will  be  the  pioduct  required. 

» 

Examples. 

1.  Multiply  '54  by  15.    -54«=H«Tr  ^^  *i^»ifa«^ 

AXo=Af='084  the  product 

« 

5L  Multiply  378*5.  by  28*6  Ans.  895944k 

DIVISION  OF  CmCULATINO  DECIMALS. 

Rule. 

t.  Change  both  the  divisor  and  dividend  into  their  equivalent 
vulgar  fractions,  and  find  their  quotient  as  usual. 

2.  Turn  the  vulgar  fraction  expressing  the  quotient  iato  via  ^«^- 
vnleot  decimal,  and  it  will  be  the  quolienX  T«c^\te^ 


3U  ALUGATION. 

Examples. 

1.  Divide  '54  by  15 

•54=4i=A  and  ISaH^A 
r'r^'i^AX V«  VT"«3f  f -3-506493  the  quotient. 
%  Divide  345*8  bj  6.  Am  518%. 


ALLIGATION 

Is  the  method  of  minng  two  or  au>re  simpleB  of  diflerent  quali^ 
ties,  so  that  the  comf^ition  may  be  of  a  mean  or  middle  quality: 
It  consists  of  two  kind%  viz.  Alligation  Medial,  and  Alligation  Al- 
ternate. 

ALLIGATION  MBDUL 

Is,  when  the  (quantities  and  jaiceB  of  several  things  are  given,  to 
$nd  the  mean  pnce  of  the  mixture  compounded  of  thoee  thmgs. 

RULB. 

As  the  sum  of  the  quantities,  or  the  whole  composition,  id  to  their 
total  value  ]  so  is  any  part  of  the  compoeition  to  its  mean  price  or 

value. 

EXAMPLBS. 

1.  A  Tobacconist  would  mix  60ft  of  tobacco^  at  6d.  per  ft,  with 
50ft  at  Is.  40ft  at  Is.  6d.  and  30ft  at  2s.  per  ft :  What  is  1ft  of  this 
aiixture  worth? 

ft&d.      £8.  ft£ft 

60at0    6  10  1  10   As  180:  10:  1 
60  —  1    0  — 2i0  i 

40  —  1    6  —  3    0  — 

30  —  2    0  —  30  10 

*TmJle?*  I  ^^^  Total^»l««  ^^  «  ^ 

180)200(11. 
160 

30 
12 

180)240(lid.  sd. 

180  Ans.  1  li  pr.  ft 

60 
42.  A  fanner  would  mix  20  bushels  of  wheat  at  $1  p^r  bushel, 
f6  busbek  of  rye  at  75c.  pei  buahsol)  12  bushels  of  barley  at  50c. 
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per  bushel,  and  8  bushels  of  oats  at  40c.  per  bush^ :  What  is  the 
value  of  one  bushel  of  this  mixture?  Ans.  73c.  5fm. 

3.  A  wine  merchant  mixes  12  gallims  of  wine^  at  75a  per  gallon, 
with  24  gallons  at  90c.  and  1 6  gallons  at  91 10c. :  What  is  a  gallon 
Qf  this  composition  worth?  Ans.  92c.  6m. 

4.  A  goldsmith  melted  together  8oz.  of  gM  of  22  carats  fine,  lb 
8oz.  of  21  carats  fine,  and  lOoz.  of  18  carau  fine:  Pray  what  is 
the  quality,  or  fineness  of  the  composition  ? 

8^^2+20^4-10x1^20^  carats  fine,  Ans. 
8+20+10 

5.  A  refiner  melts  5lb  of  gold  of  20  carats  fine  with  Sh  of  18  ca- 
rats fine :  How  much  alloy  must  be  put  to  it,  to  make  it  22  carats 

22-.5X20+8X  1 8+6+8=3  A 
Answer.  It  is  not  fine  enough  by  3  A*  carats,  so  that  no  alloy  must 
be  added,  but  more  gold. 

ALLIGATION  ALTERNATE^ 

Is  the  method  of  finding  what  quantity  of  each  of  the  ingredients, 
whose  rates  are  given,  will  compose  a  mixture  of  a  given  rate :  So 
that  it  is  the  reverse  of  Alligation  Medial,  and  may  be  proved 
by  it. 

CASE  I. 

The  whole  work  of  this  case  consists  in  linking  the  extremes 
truly  together  and  taking  the  differences  between  them  and  the  mean 
price,  which  difSsrences  are  the  quantities  sought 

Rule. 

1.  Place  the  several  prices  of  the  simples,  being  reduced  to 
4>ne  denomination,  in  a  column  under  each  other,  the  least  upper* 
most,  and  so  gradually  downward,  as  they  increase  with  a  line  of 

*  Demon.  By  connectiiig  the  lew  rate  with  the  greater,  and  pUueing  the  differpnce 
between  them  and  the  mean  rate  alternately,  or  one  after  the  other  in  tnro,  the 
{quantities  reeolting  are  such,  that  there  is  pedaely  aa  much  gained  by  one  quan- 
tity aa  ia  kxit  by  the  other,  and  therefore  tne  gain  imd  Iom,  upon  the  whole,  ore 
equal,  and  are  exactly  the  proposed  rate. 

In  like  manner,  let  the  nmnber  of  simplea  be  what  it  may,  and  with  how  many 
soever,  each  one  is  linked,  ance  it  is  always  a  less  with  a  greater  than  the  mean 
price,  there  will  be  an  equal  balance  of  loss  and  gain  between  every  two,  and  con- 
scauently  an  equal  balance  on  the  whole. 

It  is  obvious  from  the  rule,  that  questions  of  this  sort  admit  of  a  great  variety 


a  lialance  of  loss  and  gain  with  respect  to  the  mean  price,  so  must  also  the  double 
or  triple,  the  half  or  tmrd  part,  or  any  other  ratio  of  these  quantities,  and  aoon  ad 
infiniivm. 

If  .my  one  of  the  eimples  be  of  little  or  no  value  with  respect  to  the  rest,  its 
•ale  18  soptposed  Co  be  nothing,  as  wtter  mixed  with  wine,  and  alloy  with  gold  and 
silver. 


3M 
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connection  at  ttie  left  hand,  and  the  mean  price  at  the  left  hand  of 
all. 

2.  Connect,  with  a  continued  line,  the  price  of  each  simple^  or  in- 
gredient, which  is  less  than  that  of  the  compound,  with  one  or  any 
number  of  those  which  are  greater  than  the  compound,  and  each 
greater  rate  or  price  with  one  or  any  number  of  the  lesa. 

8.  Place  the  difference,  between  the  mean  price  (or  mixture  rate) 
and  that  of  each  of  the  simples,  opposite  to  the  rates  with  which 
they  are  connected. 

4  Then,  if  only  one  difference  stand  against  any  rate,  it  will  be 
the  quantity  belonging  to  that  rate ;  but  if  there  be  several,  their 
sum  will  be  the  quantity. 

Examples. 

1.  A  merchant  has  spices,  some  at  Is.  6d.  per  ft,  some  at  2s.  some 
at  4s.  and  some  at  5&  per  ft :  How  much  of  each  sort  must  he  mix 
that  he  may  sell  the  mixture  at  da  4d.  per  ft  ? 


Mean 
rate  40d. 


per  ft  40d. 


ft        s.  d. 
20  at  1  6 
8  —  2  0 
16  — 4  0, 
22  —  5  0 
ft       s.  d. 
28  at  1  6 
8  —  201 
38  — 4  0^ 
22  —  5  0 

8  at  Is.  6d. 
2 
4 
5 


1 


-^  20 
24vA  8+20 
48>yi6 
60-^  22+16 


per  ft 


ft      ad. 

Sat  1  6 

20  —  2  01 

22  —  4  0, 

16  —  5  0 

ft      s.  d. 

20  at  16 

28  — 20f  "g 

16  — 40| 

38-  5  0 


28  at  la  6d. 


40d. 


18x  20+  8 
24iJ\  8+20 
48-^  16+22 
60-^  22+16 


20 
22 

38 

28  at  1  6 
28  —  2  01 
38  —  4  Oi 
38  —  5  0 


2 
4 
5 

per  ft 


per  ft 


Note.  These  seven  answers  arise  from  as  many  various  ways 
•f  linking  the  rates  of  the  ingredients  together. 

2.  *A  merchant  has  Canary  wine,  at  3s.  per  gallon,  Sheny,  at 
2s.  Id.  and  Claret  at  Is.  5d.  per  gallon:  How  much  of  each  sort 
must  he  take,  to  sell  it  at  2&  4d.  per  gallon  1 

36^^  3+11 


M^an  rate  28d.  {  25^  8 

17-^8 


14  at  3  0) 
8  2  iS 
8      1  5) 


per  gallon. 


*  Note,  the  2d  and  3d  questloiui  admit  but  of  one  way  of  linking,  and  eo  Iwt 
•f  one  answer;  yet  all  nambera  in  the  eame  proportion  between  tbeneelveB,  aeths 
aunben  which  compow  the  anawer,  will  ttkewiae  mMf  thaeoDditMnor.the4«li- 


ALUG^TION  ALTERNAtK  3tr 

3.  How  much  barley  at  40c.  rye  at  60c.  and  wheat  at  80c.  pec 
bushel,  must  be  mixed  together,  that  the  compound  may  be  worth 
62^0.  per  bushel? 

Ana  17^  bushels  of  barley,  \7i  of  rye,  and  25  of  wheat. 

4.  A  goldsmith  would  mix  gold  of  19  carats  fine,  with  some  of  16, 
18,  23  and  24  carats  fine,  so  that  the  compound  may  be  21  carats 
fine :  What  quantity  of  each  must  he  take  7 

Ans.  5oz.  of  16  carats  fine^  5oz.  of  18,  5oz.  of  19,  lOoz.  of  23,  and 
lOoz.  of  24  carats  fine. 

5.  It  is  required  to  mix  several  sorts  of  wine^  at  60a  90e.  and 
$1  15c.  per  gallon,  with  water,  that  the  mixture  may  be  worth  75c. 
per  gallon :  Of  how  much  of  each  sort  must  the  composition  con- 
flist? 

Ans.  40galls.  of  water,  15galls.  of  wine^  at  60c.  ISgallsi  do.  at 
90c.  and  75galls.  do.  at  $1  15c 

CASE  IL  • 

When  the  rates  of  all  the  ingredients^  the  quantity  of  hut  one  ofthewk, 
and  the  mean  rate  of  the  whole  mixture  are  given,  tfi  find  the  se- 
veral quantities  of  the  rest,  in  proportion  to  the  quarUity  given. 

Rule. 
Take  the  differences  between  each  price,  and  the  mean  rate,  and 
place  them  alternately,  as  in  Case  I.  Then,  as  the  difference  stand- 
ing against  that  simple,  whose  quantity  is  given,  is  to  that  quantity, 
80  is  each  of  the  other  differences,  severally,  to  the  several  quantities 
required. 

Examples. 

1.  A  merchant  has  40lb  of  tea,  at  6s  per  ft,  which  he  would  mix 
with  some  at  5s.  8d.  some  at  5s.  2d.  and  some  at  4s.  6d. :  How  much 
of  each  sort  must  he  take,  to  mix  with  the  40ife,  that  he  may  sell  the 
^mixture  at  5s.  5d.  per  lb  ? 

ft 

10 

10 

14 

14  stands  against  the  given  quantity^, 
ft  8.  d. 


(10:28Aat4  6} 
::  \  10 ;  28-18.  _  5  2  \ 

(  14:40     —5  8> 


As  1 4 :  40 ::  n 0  ;  28-|^  --  5  2  V  per  ft 
(  14:40  —a  8) 
2.  A  farmer  being  determined  to  mix  20  bushels  of  oats,  at  60c. 
per  bushel,  with  barley,  at  75c.  rye,  at  $i,  and  wheat,  at  $1  '25c. 
per  bushel ;  I  demand  the  quantity  of  each,  which  must  be  mixed 
with  the  20  bushels  of  oats^  that  the  whole  quantity  may  be  worth 
90c.  per  bushel  ? 

Ans.  70  of  barley,  60  of  rye,  and  30  of  wheat,  (or  20  of  each.) 
,  3.  How  much  gold  of  16,  20  and  24  carats  fine,  and  how  muck 
alloy,  must  be  mixed  with  lOoz.  of  18  carats  fine,  that  the  compo- 
sition may  be  22  carats  fine. 

Ans.  lOoz.  of  16  carats  fine,  10  of  20,  170  of  24,  and  iO  of  aUoy. 


• . 


9m  aujoahon  alternaix. 

ALTERNATION  TOTAL.* 

CASE  m. 

When  the  rates  of  the  several  ingredients^  the  quantity  to  be  compound 
edf  and  the  mean  rate  of  the  whole  mixture  are  given^  to  find  how 
much  of  each  sort  will  make  up  the  quantitff. 

Rule. 

Place  the  differences  between  the  mean  rate,  nnd  the  aereral  prices 
alternately,  as  in  Case  1 ;  then,  as  the  sum  oif  the  quantities^  or  dif* 
ferences  thus  determined,  is  to  the  given  quantity,  or  whole  composi- 
tiou ;  80  is  the  difference  of  each  rate^  to  the  required  quantity  of 
each  rate. 

*  Examples. 

1.  Suppose  I  haye  4  sorts  of  currants,  at  8d.  12d.  18d«  and  22d. 
per  ft ;  the  worst  will  not  sell,  and  the  best  are  too  dear ;  I  there- 
fore  conclude  to  mix  120ft  and  so  much  of  each  sort  as  to  sell  them 
at  16d.  per  ft ;  liow  much  of  each  sort  must  I  take? 

d.        ft  ft     ft 

r  8^6  (6:  36  at    8d.) 

iA^    )l2vV        ft  ft          )52:  12— 12d.(^,^ 

^^'  S  \Sy  ji  As  20  :  120  ::     )4  :  24  —  18d.?  P®'  " 

(22--^  8  (8:48  — 22d.) 

Sum=20  120 

2.  A  goldsmith  has  several  sorts  of  gold ;  viz.  of  15,  17,  20  and  22 
carats  fine,  and  would  melt  together,  of  all  these  sorts,  so  much  as 
may  make  a  mass  of  40oz.  18  carats  fine;  how  much  of  each  sort 
is  required? 

Ans.  l6oz.  15  carats  fine,  8oz.  17,  4oz.  20^  and  12oz.  of  22  ca- 
rats fine. 

*  To  this  Case  belongs  that  canons  qacvtion  conoeming  king  ISeio's  crown. 

Hiero  lung  of  Syracuse,  rave  oideis  for  a  crown  to  be  moSe  entirely  of  jmrs 
gold :  but  suspecting  the  workmen  had  debased  it,  by  mixing  with  it  nlrer  or  cop- 
per, lie  recommend^  the  discovery  of  the  fraud  to  tlie  ^nous  Archimedes,  and  die- 
airod  to  know  the  exact  quantity  of  alloy  in  the  crown. 

Arohimedes,  in  order  to  detect  the  imposition,  procured  two  other  masses,  one  ci 
mue  gold,  and  the  other  of  silver,  or  cop^,  and  each  of  the  same  weight  with  the 
former  ;  and  by  putting  each  separately  into  a  vessel/iitf  of  water,  the  quantity  of 
water  expelled  b;^  them,  dotermined  their  spedfick  bulks ;  from  which,  and  their 

given  weights,  it  is  easier  to  determine  the  quantities  of  gold  and  alloy  in  the  crown 
y  this  case  of  Alligation,  than  by  an  Algebraic  process. 
SnpBOse  the  weight  of  eadi  mass  to  have  been  51b.  the  weight  of  the  water  ex* 
pelled  by  the  alloy,  23oz.  by  the  gold,  ISos.  and  by  the  crown  l6a9L  that  is,  thai 
th»ir  specifick  bulks  were  as  33, 13,  and  16 ;  than,  what  weie  the  quantities  of  gold 
and  alloy  respoctlvply  in  the  crown  ? 
Here,  the  rates  of  the  simples  are  23  and  13,  and  of  the  oompoand  16,  whence, 

If  i  ^^"^^  '^  ^^  I  ^^  ^  "^  of  these  is  7+3=10,  whkh  sbtold  h»r«  been 
i  iS.../  S  of  alloy  S  but  5,  whence,  by  the  rule, 
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3.  A  merchant  would  mix  4  sorts  of  wine,  of  several  prices^  viz. 
at  75c.  $1  25c.  $1  50c.  and  $1 62|c.  per  gallon  ;*  of  these  he  would 
have  a  mixture  of  72  gallon^  worth  $1  37(c.  per  gallon ;  what 
quantity  of  each  sort  must  he  have  1 

An&  8  at  75c.  16  at  91  25c.  40  at  $1  50c.  and  8  at  $1  62^0. 
Or,  16  at  75c  8  at  91  25c.  8  at  $1  50c  and  40  at  $1  62^c. 

4.  How  many  gallons  of  water  of  no  value^  must  he  mixed  with 
wine^  at  4a  per  gallon,  so  as  to  fill  a  vessel  of  80  gallons,  that  laay 
he  a^ded  at  2s.  9d.  per  gallon  ? 

GaL 
15        Gal.  Gal.        GaL 


\d) 


a» .  „  .33 


Sum  48 


As  48  :  80  ::    i  ^^  :  25  galloi^  of  water,  j  j^ 

^  33  :  55  gallons  of  wme.  ) 


CASE  IV.*  • 

men  more  than  one  of  the  simples  ore  limited: 

Rule. 

Find,  by  Alligation  Medial,  what  will  be  the  rate  of  a  mixture 
made  of  the  given  quantities  of  the  limited  simples  only;  then, 
consider  this  as  the  rate  of  a  limited  simple^  whose  quantity  is  the 
sum  of  the  first  given  limited  simples,  from  which,  and  the  rates  <^ 
the  unlimited  simples^  by  Case  IL  calculate  the  quantity. 

Examples. 

1.  How  much  wine,  at  80c.  and  at  87|c.  per  gallon,  must  be 
mixed  with  8  gallons  at  75c.  and  12  gallons  at  90c.  per  gallon,  that 
the  mixture  may  be  worth  82|c.  per  gallon? 

T  •     *  J    •      1-^    i    8  gallona  at  75c.=$  6  > 

Limited  simples  j  12  iallons*  at  90  =  10  8Qc.  J 

20  16  80 

Gal.      t    c.      Gal.    c. 
As  20  :  16  80  ::  1    :    84  per  gallon. 
Now,  having  found  the  rate  of  the  limited  simples,  the  question 
may  stand  thus :  How  much  wine,  at  80c.  and  87|c.  per  gallon, 
must  be  mised  with  20  gallons  at  84c.  per  gallon,  that  the  mixture 
may  be  worth  82(c.  per  gallon  ? 

61  gallons,  at  80c. 


(80    ^     14+5     61 

82|    <84    ^    21  2j 

_   ^874^    2}  .4 


84 
874 


▲.34:  j^lj^'-^o  SS!!ll!^8^ 


*  The  three  bit  Cteee  need  no  demonetratioD,  as  the  Sd  and  3d  evidently 
«MiU  ftaa  tlw  fint,  and  the  Itet  ftom  Alfigatioa  Medial,  «Ad  the  eeoonl  Caee  in 
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Proof. 

92 

gallons 

at  80c.    =: 

•41  60c. 

20 

■              • 

87i    «= 

17  50 

8 

» 

-  75      = 

6 

12 

m                      m 

90      = 

10  80 

92        -        >  82|     »      75  90 
2.  How  much  gold,  of  14  and  16  carats  fine,  must  be  mizt  with 
^z.  of  19,  and  12  of  22  carats  fine^  that  the  composition  may  be 
20  carats  fine  ?  Ans.  1  |-yOz.  of  each  sort 


•  POSITION. 

Position  is  a  rule,  which,  by  false  or  supposed  numbers,  ta- 
ken at  pleasure,  discovers  the  true  ones  required.  It  is  divided 
into  two  parts ;  single  and  double, 

SINGLE  POSITION. 

Single  Position  teaches  to  resolve  those  questions,  whose  results 
are  proportional  to  their  suppositions :  such  are  those  which  re- 
quire the  multiplication  or  division  of  the  number  sought  by  any 
proposed  number ;  or  when  it  is  to  be  increased  or  diminished  by 
itself  a  certain  proposed  number  of  timea 

Rule,* 

1.  Take  any  number,  and  perform  the  same  operations  with  it 
as  are  described  to  be  performed  in  the  question. 

2.  Then  say,  as  the  sum  of  the  errors  is  to  the  given  sum,  so  is 
the  supposed  number,  to  the  true  one  required. 

Proof.  Add  the  several  parts  of  the  sum  together,  and  if  it 
agrees  with  the  sum,  it  is  right. 

Examples. 

1.  A  schoolmaster,  being  asked  how  many  scholars  he  had,  said, 
If  I  had  as  many  more  as  I  now  have,  three  quarters  as  many,  half 
as  many,  one  fourth  and  one  eighth  as  many,  I  should  then  have 
435 :  Of  what  number  did  his  school  consist  ? 

*  The  operations  contained  in  the  qneition  bnoff  performed  apon  the  answer 
or  number  to  be  found,  will  give  the  reeult  oontained  in  the  qneition.  The  n.nm 
operatiooe,  performed  on  any  other  number,  will  give  a  certain  rMoH.  Whna 
the  results  axe  pronortional  to  their  supposed  numbers,  it  is  manifest  that  one 
result  must  be  to  the  result  in  the  question,  as  the  mppoaed  number  is  to  the  trut 
one  or  answer.  In  any  cases,  when  the  molts  an  not  propoitiooal  ta  Cfasir 
positions,  the  answer  cannot  be  found  by  this  mle. 


sofOLE  position:  »i 

Suppoae  he  had  80   As  290 :  436 ::  80 


As  many 

=  80 

80 

f 

as  many 

=  60 

120 

1 

as  manj: 

=  40 

2910)3480  0(120 

Afis. 

120 

i 

as  many  •■ 

=  20 

29 

90 

as  many : 

=  10 

60 

58 

30 

290 

58 

15 

0  435  Rroof. 

2.  A  person  lent  his  friend  a  sum  of  money  unknown,  to  receive 
interest  for  the  same  at  6  per  cent,  per  annum,  simple  interest, 
and  at  the  end  of  12  years,  received  for  principal  and  interest 
$860 :  What  was  the  sum  lent  ?  Ans.  9500. 

3.  A,  B  and  C  joined  their  stocks,  and  gained  9353  12^.  of 
which  A  took  up  a  certain  sum,  £  took  up  four  times  so  much  as  A., 
and  G,  five  times  so  much  as  B :  What  share  of  the  gain  had  each  9 

(•14  12ic.  A's  share. 

Ans.    I    56  50     B's  share. 

f  282  50      Cs  share. 

4.  A,  B,  C  and  D  spent  35s.  at  a  reckoning,  and,  being  a  little 
dipped,  they  agreed  that  A  should  pay  |,  6  i,  C  {,  and  D  | :  What 
did  each  pay  in  the  above  proportion  1 

Ans. 


5.  A  certain  sum  of  money  is  to  be  divided  between  5  men,  in 
mich  a  manner  as  that  A  shall  have  i,  B  f  ,  G  iV)  ^  aVi  c^d  £  ^^ 
remainder,  which  is  £40 :  What  is  the  sum  ? 

Suppose  £200,  then  J+i+A-fa*o=l5iO. 

200—120=80.     As  80  :  40::  200:  100  An& 

6.  A  person  after  spending  {  and  J  of  his  money,  had  £26}  left: 
What  had  he  at  first  1  Ana  £160. 

7.  A  and  B,  talking  of  their  ages,  B  said  his  age  was  once  and 
a  half  the  age  of  A ;  G  said  his  was  twice  and  one  tenth  the  age 
of  both,  and  that  the  sum  of  their  ages  was  93 :  What  was  the  age 
of  each?  Ana  A's  12,  B's  18,  and  Cs  63  years. 

8.  A  vessel  has  3  cocks,  A,  B  and  G ;  A  can  fill  it  in  ^  an  hour, 
B  in  ^  of  an  hour,  and  G  In  J  of  an  hour :  In  what  time  will  they 
all  fill  it  together  ?  Ans.  ^  hour. 

9.  A  person  having  about  him  a  certain  number  of  dollars,  said 
that  f  ,  ^,  i,  and  i  of  them  would  make  57 :  Pray,  how  many  had 
he  ?  Ans.  60. 

10.  A  Gentleman  bought  a  chaise,  horse  and  harness,  for  $500, 
the  horse  cost  ^  more  than  the  harness,  and  the  chaise  J  more  than 
the  horse :  What  was  the  price  of  each  ? 

(  Harness  $127  65c.  9{fm. 
Ans.    <  Horse        159  57     4ff 


^Ghaiso       212  76    5^ 
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11.  A  and  B,  having  found  a  purae  of  money,  dieted,  who 
should  have  it :  A  said  that  f  ,  -^  and  -h  of  it  amounted  to  £35, 
and,  if  B  could  tell  him  how  much  was  in  it,  he  should  have  the 
whole,  otherwise  he  should  have  nothing :  How  much  did  the  puxse 
contain?  Ans.  £100. 

12.  A  gentleman  divided  his  fortune  among  his  sons;  to  A  he 
have  99,  as  often  as  to  fi  95,  and  to  C  but  $3  as  often  as  to  B  $7, 
yet  (7s  portion  came  to $1059 :  What  was  the  whole  estate? 

Ans.  97979  80c. 

13.  Seven  eighths  of  a  certain  number  exceeds  four  fifths  by  6 . 
What  is  that  number  ?  Ans.  80. 

14.  What  number  is  that,  which,  being  increased  by  f,  f  ,  and  \ 
of  itself,  the  sum  will  be  234|  ?  Ana.  9a 

DOUBLE  POSITION. 

Double  PosUtion  teaches  to  resolve  questions  by  making  two 
suppositions  of  false  numbers. 

Those  questions,  in  which  the  results  are  not  proportional  to 
their  positions,  belong  to  this  rule :  such  are  those,  in  which  the 
number  sought  is  increased  or  diminished  by  some  given  number, 
which  is  no  known  part  of  the  nun^ber  required. 

Rule.* 

1.  Take  any  two  convenient  numbers,  and  proceed  with  each 
according  to  the  conditions  of  the  question. 

2.  Place  the  result  or  errors  against  their  positions  or  supposed 

Pos.      Err. 

30  12 
number^    thus,        Y      and  if  the  enor  be  too  great,  mark  it 

20-^^  6 
with  +;  c^cl  if  too  small  with  — . 

3.  Multiply  them  crosswise ;  that  is,  the  find  position  by  the  last 
error,  and  the  last  position  by  the  first  error. 

•  The  mle  is  founded  on  tbie  MmpoeitioQ,  that  the  fint  error  if  to  the  teooad,  ae 
the  difierence  between  the  trae  and  nmt  suppoeed  number  is  to  the  di^renoe  be- 
tween the  true  and  second  supposed  number:  When  that  is  not  the  case,  the  exact 
answer  to  the  question  cannot  oe  found  by  this  rule. 

That  the  rule  is  true  according  to  the  suppositaon  may  be  thus  demonstrated. 

Let  A  and  B  be  any  two  numbers  produced  from  a  and  &  by  similar  open- 
Uons,  it  is  required  to  find  the  nus^r  from  which  N  is  produced  by  a  like 
operation. 

Put  X  =  number  required,  and  let  iV<->il=r,  and  iV— B=s.  Then  aoooiding 
to  the  sujiposition  on  wnich  the  rule  is  (bunded,  r  :  a  ::  x — a  :  «--— 6,  whence,  by 
multiplying  means  and  extremes,  rx — rb^sisx^-.^a  s  and  by  transposition,  r^-- 

rb — 9a 
a.r=r& — aa;  and  by  division  x  =  ^^—  =  number  sought;  and  if  r  and  •  be 


both  negative,  the  Theorem  is  the  same,  and  if  r  or  t  be  negative,  s  wiU  be  equal  te 

rfr-|-*a 

w  hich  is  the  rule. 


T-f-« 
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4.  If  the  errors  be  alike,  that  is,  both  too  small  or  both  too 
great,  divide  the  difference  of  the  products  by  the  difiiarence  of 
the  errors,  and  the  quotient  will  be  the  answer. 

5.  If  the  errors  be  unlike ;  that  is,  one  too  small,  and  the  other 
too  great,  divide  the  sum  of  the  products  by  the  sum  of  the  er- 
rors, and  the  quotient  ipill  be  the  answer. 

Note.  When  the  enors  are  the  same  in  quantity,  and  unlike 
in  quality,  half  the  sum  of  the  suppositions  is  the  number  sought. 

Examples* 

1.  A  lady  bought  damask  for  a  gown,  at  8s.  per  yard,  and  lining 
for  it  at  3s.  per  yard ;  the  gown  and  lining  contained  15  yards,  and 
the  price  of  the  whole  was  £3  10s. :  How  many  yards  were  there 
of  e^ch  ? 

Suppose  6  yards  damask,  value  488. 
Then  she  must  have  9  yards  lining,  value  27a 

Sum  of  their  values  =  758. 
So  that  the  first  error  is  5  too  much,  or  +    5 
Again,  suppose  she  had  4  yards  of  damask,  value  32s. 
Then  she  must  have  1 1  yards  of  lining,  value  33&. 

Sum  of  their  values  =  658. 
'     So  that  the  second  en  or  is  5  too  little  or  —  5s. 
6        5+  £    s.  d. 

Then  jK  5  yards  at  88.  =  2    0  0 

4        5—  10  yards  at  3a  =  1   10  0 

20      30  3  10  0  proof: 

20 

Sum  of  enorB=  5+5=10)50 

Ana  5yds.  damask,  and  15— 5=:10yd&  lining. 
Or,  6+4+2=5  as  before. 

2.  A  and  B  have  the  same  income ;  A  saves  |  of  his ;  but  B, 
1)y  spending  £30  per  annum  more  than  A,  at  the  end  of  8  years 
finds  himself  £40  in  debt;  what  is  their  income,  and  what  does 
each  spend  per  annum  ? 

!80  ^j^l20+     Ana  Their  incomes  is  JB200  per  ann. 
160         40+     Also,  A  spends  £175  and  B  £205  per 
annum.     Then,  80 — 10=70  A*s  expense  per  annum,  and  70+30 

=100,  B*8  expense  per  annum.  Then  100x8—80X8=160,  which 
should  have  been  40;  therefore,  160—40=120  more  thun  it  should 
be,  for  the  first  error.  In  like  manner  proceed  for  the  second 
error. 

3.  A  and  B  laid  out  equal  sums  of  money,  in  trade :  A  gained  a 
sum  equal  to  J  of  his  stock,  and  B  lost  $225,  then  A's  money  was 
double  that  of  B :  What  did  each  lay  out  ?  Ans.  •600. 

1^0* 
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4.  A  labourer  was  hired  for  60  days  upoirthis  condition,  that  far 
every  day  he  wrought,  he  should  receive  75c. ;  and  for  every  day 
he  was  idle,  should  forfeit  37|c.  ^  at  the  expiration  of  the  time  he 
received  918  :  How  many  days  did  he  work,  and  how  many  was 
he  idle  ?  Ans.  He  was  employed  36  days,  and  was  idle  24. 

5.  A  gentleman  has  two  horses  of  cotsiderable  value,  and  a 
carriage  worth  £100 ;  now  if  the  first  horse  be  harnessed  in  it, 
he  and  the  carriage  together  will  be  triple  the  value  of  the  se- 
cond;  but  if  the  second  be  put  in  they  will  be  7  times  the  value 
•f  the  first :  What  is  the  value  of  each  horse  1 

Ans.  One  £20  and  the  other  £40. 

6.  There  is  a  fish,  whose  head  is  10  feet  long ;  his  tail  is  as  long 
as  his  head  and  half  the  length  of  his  body,  and  his  body  as  long 
as  the  head  and  tail :  What  is  the  whole  length  of  the  fish  ? 

Head=10 
First,  suppose  the  body  20.^^10—       Tail  =30 

j|^  Body  =40 

2d.  suppose  it  30         5 —  — 

Ans.  80  feet. 

7.  What  number  is  that,  which,  being  increased  by  its  ^,  its  ^ 
and  5  more,  will  be  doubled  ?  Ans.  20. 

8.  A  farmer,  having  driven  his  cattle  to  market,  received  foi 
them  all  $320,  being  paid  at  the  rate^of  $24  per  ox,  916  per  cow, 
^nd  $6  per  calf;  there  were  as  many  oxen  as  cows,  and  4  times 
as  many  calves  as  cows :  How  many  were  there  of  each  sort? 

Ans.  5  oxen,  5  cow^  and  20  calvea 

9.  A,  B,  and  C  built  a  ship,  which  cost  them  $5000,  of  which  A 
paid  a  certain  sum,  B  paid  $500  more  than  A,  and  C  $500  more 
than  both ;  having  finished  her,  they  fixed  her  for  sea,  with  a  car- 
go worth  twice  the  value  of  the  ship :  The  outfits  and  charges  of 
the  voyage,  amounted  to  |  of  the  ship ;  upon  the  return  of  which, 
they  found  their  clear  gam  to  be  §  of  ^  of  th^  vessel,  cargo  and 
e5cpense8:  Please  to  inform  me  what  the  ship  cost  them,  several- 
ly ;  what  share  each  had  in  her,  and  what,  u  on  the  final  adj^s^ 
ment  of  their  accompts,  they  had  severally  gained? 

600  _^  1500— 
Suppose  it  cost  A       J^ 

1000        500+ 
Ans.  A  owned  fy  of  the  ship,  which  cost  him  $875,  and  his  share 
of  the  gain  was  $1093  75c.  B  owned  ^i,  which  cost  $1375,  and 
his  gain  was  $1718  75c.  C  owned  (^,  which  cost  $2750,  and  his 
gain  was  $3437  50c. 
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1»ERMUTATI0NS  AND  COMBINATIONS. 

The  Permutation  of  Quantities  is  the  showing  how  many  dif* 
ferent  ways  any  given  number  of  things  may  be  changed. 

This  is  also  called  ^variation,  alternation  or  changes ;  and  the 
only  thing  to  be  regarded  here  is  the  order  they  stand  in ;  for  n« 
two  parcels  are  to  have  all  their  quantities  placed  in  the  same 
situation. 

The  Combination  of  Quantities  is  the  showing  how  often  a  less^ 
number  of  things  can  be  taken  out  of  a  greater,  and  combined 
together,  without  considering  their  places,  or  the  order  the/ 
stand  in. 

This  is  sometimes  called  election,  or  choice ;  and  here  every  par- 
cel must  be  different  from  all  the  rest,  and  no  two  are  to  have  pre- 
cisely the  same  quantities,  or  things. 

The  Composition  of  Quantities  is  the  taking  of  a  given  nun^ber 
of  quantities  out  of  as  many  equal  rows  of  different  quantities,  one 
out  of  every  row,  and  combining  them  together. 

Here  no  regard  is  had  to  their  places ;  and  it  differs  from  Com- 
bination only  as  that  admits  of  but  one  row  of  things. 

Combinations  of  the  same  form  are  those,  in  which  there  are  the 
some  number  of  quantities,  and  the  same  repetitions ;  thus,  abcc, 
bhad,  detfi  ^.  are  of  the  same  form  \  but  abbc^  abbb^  aacc  are  of 
different  forma. 

Problem  L 

To  find  the  number  cf  ptrmuiaiions^  or  changes^  that  can  be  made  of 
any  given  number  of  things  all  different  from  each  other. 

Rule.* 

Multiply  all  the  terms  of  the  natural  series  of  numbers,  from  1 
up  to  the  given  number,:  continually  togetfaer,^  and  the  last  product 
jfiU  be  the  answer  required. 

E^AMFLES. 

1.  Christ  church,;  in>B|0sten,,bas^8  bells:  How.' ma^y  chaipur^ 
may  be  rung  on  them  ?  1  X'2x3x4x5Xt5x7x8=4032Oi A-ns. 

2.  Nine  gentlemen  met  at  an  inn,  and  were  so  pleased  with 
their  hodt,  and  with  each  other,  that  in  a  frolick,  they  agreed  to 
tarry  so  long  as  they,  together  with  their  host,  could  sit  every  day 
in  a  different  position  at  dinner :  Pray  how  long,  had  they  kept 
their  agreement,  would  their  frolick  have  lasted  ? 

Ans.  99411^^  years. 

3.  How  many  changes,  or  variations,  will  the  alphabet  admit  of^ 

Ans.  62044840173323943'J360000. 

*  The  leason  of  thii  rule  may  be  ihownthin,  any  one  thing  a  le  capable  of 
one  position  only,  ae  a. 

Any  two  things  a  and  b  an  capable  of  two  Tariationa  only ;  aa  a6,  ba  /  whoie 
number  is  oxpreflnd  bv  1x3. 

if  there  be  thrve  things  a,  6, and  e;  then  any  two  of  them,  leaving  out  the 
third,  will  have  IX^  variations ;  and  consequently  when  the  third  la  taken  in,  there 
wi!l  be  1X2X3  variations;  ami  so  on  as  far  as  yon  please. 
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Pkoblbm  II. 

Anjf  number  of  different  things  being  gif>eni  to  find  haw  many  changes 
can  be  made  out  of  them  by  taking  any  given  number  of  quantitiet 
at  a  time.  . 

Rule.  * 

\  Take  a  aeries  of  numbers,  befpnn  in^  at  the  number  of  things  given, 
and  decreasing  by  1,  as  many  terms  as  the  number  of  quantities  to 
be  taken  at  a  time ;  the  product  of  all  the  terms  will  be  the  answer* 
required. 

Examples. 

I.  How  many  changes  may  be  rung  with  4  bells  out  of  8? 

8 
^  7 

56 

6 
—    Or,  8x7x6x5  (=4  terms)  =1680  Ans. 
336 
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1680 
2.  How  many  words  can  bf^  made  with  6  letters  of  the  alphabet 
admitting  a  number  of  consonants  may  make  a  word? 

24x23x22x21x20x19  (6  terms)  =96909120  Ans. 
Pkoblem  III. 

Any  number  ofthingi  being  given,  tahereof  there  are  several  things 
of  one  sortj  several  of  another,  ^c.  to  find  hoto  many  changes  may 
be  made  out  of  them  all. 

RuLE.t 

1.  Take  the  series  1x2x3  >c4,  d&c.  up  to  the  number  of  things 
given,  and  find  the  product  of  all  the  terma 


*  Thii  Rule,  expressed  in  tenns.  is  as  foUowa ;  mXm — lX^»—2Xm—^,  ^. 
to  n  terms ;  wfaiDnoe  m  =  iramber  or  things  pmn,  and  n  =  quantities  to  be  taken 
at  a  tune. 

.  mv .«  1   •  4  •    *         .u-  1X2X3X4X5,  &€.  torn, 

t  This  Rule  18  expressed  in  terms  thus;       '^^^  ,    ,      w,  w^^vo  ^  . — T- 

1X2X3,  &c.  topXlXaX3,&e  to9,&c 

whence  m  =  number  of  things  given,  p  =■  number  of  things  of  the  first  sort,  q 
z=,  number  of  things  of  the  second  soit,  &c. 

Any  2  quantities,  a,  6,  both  diflerent,  admit  of  3  changes ;  but  if  the  quantities 
an  Uie  same,  or  db  beocmes  aa^  then  iviil  be  ovSy  one  altentioii,  which  may  be 

,,     1X2 

expressed  by  J  ^=1. 

Any  3  quantities,  a,d,  c,  all  diflennt  fiom  each  other,  admit  of  6  variitions; 
but  if  the  quantities  are  au  alike,  or,  abc  beoomes  ooa,  then  the  ax  variations 

win  be  reduced  to  I,  which  mty  be  expnssed  by  ^        =i.     Again,  if  two 

ifuantitaes  out  of  three  a«i»  alike,  or  abe  beoome  ooe ;  then  the  6  variations  will 

1X2X3 
bfe  reduced  to  these  3,  a«e,  ccm,  oca.  whieh  laay  be  exjmsnd  by  =  ^^ 

and  so  of  any  greater  number. 
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%  Take  the  series  1x2x3x4,  &c.  up  to  the  number  of  the  given 
things  of  the  first  sort,  and  the  series,  1x2x3x4,  &c.  up  to  the  num> 
ber  of  the  given  things  of  the  second  sort,  4bc 

3.  Divide  the  product  of  all  the  terms  of  the  first  series  by  the 
joint  product  of  all  the  terms  of  the  remaining  ones^  and  the  quotient 
will  be  the  answer  required. 

Examples. 

1.  How  many  variations  may  be  made  of  the  letlen  in  the  word 
Zaphnathpaaneah  f 

1x2x3x4x5x6x7x8x9x10x11x12x13x14x16  («  number  of 
letters  in  the  word)  =1307674368000. 

1X2X3X4X5  (=  number  of  as)  a  12C 

1X2  (=  number  of  ;»)  =:     2 

1      ?ss  number  of  to)  a      1 

1X2X3  (=  number  of  As) »     6 

1 X2  (=s  number  of  ns)  =      2 

2X6X1X2X120=2880)  1307674368000(454058600   Ans. 

2.  How  many  different  numbers  can  be  made  of  the  following 
figures,  1223334444?  Ans.  12600. 

Problem  IV. 

To  find  the  number  of  combinations  of  any  given  number  of  things^ 
ail  different  from  one  another^  taken  any  given  number  at  a  time. 

Rule.* 

1.  Take  the  series  1,  2,  3,  4,  &c.  up  to  the  number  to  be  taken 
at  a  time^  and  find  the  product  of  all  the  terms. 

2.  Take  a  series  of  as  many  terms,  decreasing  by  1,  from  the 
given  number,  out  of  which  the  election  is  to  be  made^  and  find  the 
product  of  all  the  terms. 

3.  Divide  the  last  product  by  the  former,  and  the  quotient  will  be 
the  number  sought. 

Examples. 

1.  How  many  combinations  may  be  made  of  7  letters  out  of  12  ? 
1x2x3x4x5x6x7  (=  t^e  number  to  be  taken  at  a  time)=5040. 
12xllXl0x9x8x7x6(=  same  number  from  12)=3991680. 

5040)3991680(792  Ans. 

2.  How  many  combinations  can  be  made  of  6  letters  out  of  the 
24  letters  of  the  alphabet  %  Ane.  134596. 


.1    ^ ^9    m 3 

*  This  Rvte,  flacpRHed  ahrabnkallj,  ii  — X X X 1  Ac.  to  n 

19        3  4 

terms ;  where  m  if  the  number  of  given  quantities,  ind  n  those  (o  be  taken  at  a 
time. 

Note.  In  any  given  number  of  qnantities,'  the  nnmber  of  CombinationB  in- 
creases gndnaUy  till  von  come  about  the  even  nomben,  and  then  ffraduaUv 
decreases.  U  the  number  of  quantities  be  esen^  half  the  number  of  pEues  wiU 
ahow  the  grecttest  number  of  Combinations,  that  can  be  made  of  those  quanti- 
ties ;  but  if  odd,  then  those  two  nombpTS  which  are  the  middle,  and  whose  soni  !• 
ecjual  to  the  given  nnmber  of  quantities,  vnll  show  the  graatest  number  of  Coei- 
brndtious. 
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3.  A  general  was  asked  by  his  king  what  reward  he  should  con- 
fer on  him  for  his  services ;  the  general  only  required  a  penny  for 
every  file,  of  10  men  in  a  file,  which  he  could  make  out  of  a  com- 
pany of  90  men :  What  did  it  amount  to? 

Ana  £23836022841    7a  ll^f^^ 

4.  A  farmer  bargained  with  a  gentleman  for  a  dozen  sheep^  (at 
2  dollars  per  head)  which  were  to  be  picked  out  of  2  dozen ;  but 
being  long  in  choosing  them,  the  gentleman  told  him  that  if  he 
would  give  him  a  cent  for  every  different  dozen  which  might  be 
chosen  out  of  the  two  dozen,  he  should  have  the  whole,  to  which 
the  farmer  readily  agreed :  Pray  what  did  they  cost  him  ? 

Ans.  927041  56c. 

5.  How  many  locks,  whose  wards  differ,  may  be  unlocked  with 
a  key  of  6  several  wards  ? 

Ans.  63  :  6  of  which  may  have  one  single  ward,  15  double  wardfl( 
20  triple  wards,  15  four  wards,  6  five  wards,  and  1  lock  6  warda 


Locks. 

61 
15 
20 
15 

6 

1 


Wards. 


3  ^  in  5 


2 
3 


UJ 


Problem  V. 

Tofi,%A  thB  number  of  eamHnations  of  any  given  number  of  ihingt, 
by  taking  any  given  number  ai  a  time  ;  in  vikieh  there  are  several 
things  of  one  sort^  several  of  another^  4*^. 

Rule. 

Find  the  number  of  difierent  formsi  which  the  things,  to  be  tap 
ken  at  a  time,  will  admit  of,  in  the  following  manner : 

1.  Place  the  things  so  that  the  greatest  indices  may  be  first,  and 
the  rest  in  order. 

2.  Begin  with  the  first  letter  and  join  it  to  the  second,  third, 
fourth,  £c.  to  the  last. 

3.  Join  the  second  letter  to  the  third,  fourth,  &c.  to  the  last ;  and 
so  on  till  they  are  all  done,  always  rejecting  such  combinations  as 
have  occuned  before ;  and  this  will  give  the  combinations  of  all 
the  twoa 

4.  Join  the  first  letter  to  every  one  of  the  twos ;  then  join  the 
second,  third,  &c.  as  before;  and  it  will  give  the  combinations  of 
all  the  threes. 

5.  Proceed  in  the  same  manner,  to  get  the  combinations  of  all 
the  fours,  fives,  &c.  and  you  will  at  last  get  all  the  several  forms  of 
eombination,  and  the  number  in  each  form. 

6.  Having  found  the  number  of  cx>mbinations  in  each  form,  add 
fhem  all  together,  and  the  sum  will  be  the  number  required. 
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♦  ^^ 

Example. 

Let  the  things  proposed  be  aaabbc]  It  is  reqtiired  to  find  the 
number  of  combinations  of  every  2,  of  every  3,  and  of  every  4  of 
th^  quantities. 
Ckunbinations  at  large.    Form&        Combinations  in  each  form. 


aa^aa^ab^abjikc 

aOfabyOb^ae 

abfOb^ac 

bb,bc 

a-,*«                  2 
ab^tkCybc             3 

5 

be 

a'                      1 

aaOtaahjaab^aae 

aabjaabfOac 

abb^abe 

bbc 

a'^b.a'^c.b'^a^h^c  4 
abc                    1 

^aabjaaabfOaae 

aabb^aabc 

abb€ 

aH,aU             2 
a  6                    1 
a^bc,b'ac          2 

5=8um  of  the  twos. 


6:=8um  of  the  threes. 


5=sum  of  the  fours. 
Ans.  5  combinations  of  every  2 ;  6  of  every  3,  and  5  of  every  4 
quantities. 

Problem  VI. 

To  find  the  changes  of  any  given  number  of  things,  taken  a  given 
number  at  a  time ;  in  which  there  are  severed  given  things  of  one 
4ort,  several  of  another^  4*^. 

Rule. 

t.  Find  all  the  different  forms  of  combination  of  all  the  given 
things,  taken,  as"  many  at  a  time,  as  in  the  question,  by  Problem  5. 

2.  Find  the  number  of  changes  in  any  form,  (by  Problem  3,)  and 
multiply  it  by  the  number  of  combinations  in  that  form. 

3.  Do  the  same  for  everv  distinct  form,  and  the  sum  of  all  the 
products  wJJl  give  the  whole  number  of  changes  required. 

Example. 

How  many  changes  can  be  made  of  every  4  letters  out  of  these 
6,  aaabbc  f 
No.  of  forms.  Comb.  Changes. 

(1X2X3X4*24        •\ 


J  f  1X2x3     =  6 

»c         2>  (IX2X4X4«24 

aH^  IV  \  —=.6 


aH,aU         2)  ( Ix2x4x4«24 

C^bcji^ac      2)  nx2xlX2=  4 


I 


I  <2x3x4=24 

-=12 
1X2  «2         J 
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f2x  4=  8 

Therefore^  <  Ix  6=  6 

(  2x12=24 

38  3=  number  of  changes  required 

Problvm  VIL 

To  firid  the  eomposUiant  efanp  number^  in  an  equal  nmmber  ofstts^ 

the  things  being  aU  different 

Rule* 

Multiply  the  number  of  things  in  every  set  continu^y  together, 
and  the  product  will  be  the  answer  required. 

EXAMPLSS. 

1.  Suppose  there  are  five  companies^  each  consisting  of  9  xoen ; 
it  is  required  to  fmd  how  many  ways  5  men  may  be  chosen,  one 
out  of  each  company  ? 

Multiply  9  into  itself  continually,  as  many  times  as  there  are 
companies.  9x9x9x9x9=:59049  different  ways^  Ana 

2.  How  many  changes  are  there  in  throwing  4  dice  ? 

As  a  die  has  6  sides,  multiply  6  into  itself  four  times  continually. 
6x6x6x6=1296  changes,  Ana 

3.  Suppose  a  man  undertakes  to  throw  an  ace  at  one  throw  with 
4  dice,  what  is  the  probability  of  his  effecting  it? 

First,  6x6x6x6=1296  different  ways  with  and  without  the  ace. 
Then,  if  we  exclude  the  ace  side  of  the  die^  there  will  be  5  sides 
lefl;  and  5x5x5x5=625  ways  without  the  ace;  therefore  there 
are  1296 — 625=671  ways,  wherein  one  or  more  of  them  may 
turn  up  an  ace;  and  the  probabiiity  that  he  will  do  it,  as  671  to 
625,  Ana 

4.  In  how  many  ways  may  a  man,  a  woman  and  a  child  be  cho- 
sen out  of  three  oompanies,  consisting  of  5  men,  7  women  and  9 
children?  Ans.  315. 
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A  Aort  method  of  reducing  a  Vulgar  Fractionf  into  its  epthaknt 

Decimalf  bf  Multiplication. 

RULK* 

Divide  unity  or  1  by  the  denominator,  till  the  remainder  is  a 
single  figure,  10,  100,  dbc.  if  convenient,  then  multiply  the  whole 
quotient,  including  the  remainder  after  division,  by  the  remainder 
(which  is  now  the  numerator,  and  the  divisor,  the  denominator) 
and  annex  the  product  to  the  quotient,  then  multiply  the  quotient, 
tbuB  increased  b^  the  last  numerator,  and  annex  the  product  to  the 
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inerea.  jd  quotient ;  and  thus  it  may  be  rkluced  to  what  exactnesf 
you  please.  But  if  the  numerator  of  the  given  fraction  exceed  1, 
you  must  ^ally  multiply  ,the  last  product  by  the  said  numerator. 

EZAMPLRS. 

1.  Reduce  /^  to  its  equivalent  decimal. 
26)100(03846  ^ 

78  This  multiplied  by  4  (the  numerator)  is  '15384}2=  f-^ 

- —  Which  annexed  to  the  quotient  -03846  is  0384615384,^3 
220  And  -0384615384,^X8  and  annexed  to  the  last  products 
208  'O3846153843076923076|f,  &c. 

120 
104 


160 
156 


4 

2.  Reduce  ■^^. 

246)i-000000(004065,Y«  and  00406500^6X10  =  •0040650Hi 
and  this  annexed  to  the  quotient  is  '00406540650j^ii,  and  this  mul 
tiplied  by  the  given  numerator,  5,  is  •020327032522fV- 

For  any  number  of  pounds,  avoirdupois,  under  28,  multiply  the 
decimal  00892857  by  the  given  number  of  pounds,  which  generallj 
gives  the  decimal  true  to  the  sixth  place. 

A  short  method  of  finding  the  dvplicate,  triplictUe,  ^e.  Ratio  ofawjf 
two  numbers,  whose  difference  is  small,  compared  with  the  two  mmi* 
hers. 

FOR  THE  DUPLICATE  RATIO 

Rule. 

Assume  two  numbers,  whose  difference  is  small ;  subtract  half 
their  difference  from  the  least,  and  add  it  to  the  greatest,  and  the 
two  numbers,  thus  found,  will  be  in  the  scune  proportion  nearly  as 
the  squares  of  the  assumed  numbers. 

Example. 

Let  the  assumed  numbers  be  10  and  11 ;  Then  11 — lOsl.     10 
—•5=9  5  and  1H-'5=11'5- 
Pioot;  As  10*  :  11*  ::  9*5  :  115  nearly. 

FOR  A  TRIPUCATE  RATIO. 

Rule. 

Subtract  the  difference  of  the  assumed  numbers  from  the  least, 
and  add  it  to  the  greatest,  and  the  numbers,  thus  obtnined,  will  be 
in  the  same  proportion  nearly  em  the  cubea  of  \h&  «£&\iiii<^  tlv^ssX^ksca. 

31 
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Let  the  numbers  be  164  and  165 :  Then  165—164==!.  164—1 
=163  and  165+1=166. 

Proof;  Ab  164»  :  166»  ::  163 :  166  nearly. 

For  a  quadruplicate  proportion  subtract,  and  add  once  and  a  balf^ 
the  difference,  and  so  on,  for  each  higher  power,  increasing  the 
number  to  be  subtracted  and  added  by  5. 

To  reduce  a  Ratio,  coTuiiting  of  large  numbers,  to  its  least  terms, 

and  wry  nearly  of  the  same  value. 

Rule. 

1.  Divide  the  greater  of  the  terms  by  the  less,  and  the  least  di* 
.visor  by  the  remainder,  and  so  on  continually,  till  nothing  remain, 
in  the  same  manner  as  we  get  the  greatest  common  measure  for 
reducing  a  vulgar  fraction :  This  will  give  a  number  of  ratios^  from 
which  we  can  choose  one^  that  will  suit  our  purpose. 

2.  Place  the  first  quotient  under  unit  for  the  first  ratio  ]  multiply 
that  by  the  next  quotient,  adding  nothing  to  the  numerator,  and  1 
to  the  product  of  the  denominator,  for  a  new  denominator,  and  it 
will  give  a  second  ratio,  nearer  than  the  first :  Then,  multiply  the 
last  ratio  by  the  next  quotient,  adding  the  preceding  ratio^  and  so 
on,  continually  till  you  have  gone  through. 

Examples. 
1.  Sir  Isaac  Newton  has  demonstrated,  in  his  Principia,  that  ilic 
velocity  of  a  comet,  moving  in  a  parabola,  is  to  that  of  a  planet, 
moving  in  a  circular  orb,  at  the  same  distance  from  the  sun,  aj  vli 
to  1.     Let  this  be  taken  for  an  exampla 

V~2=1'4142 ;  those  motions,  then,  are  as  1*4142  to  1 ;  or  as  14142 

to  10000? 

iOOOO)U142(l  .  1 

10000  Then -sfint  rati.. 


4142)10000(2  1X2+0^9 

8284  *  -: 

1716)4142(2 


I 
1X2+1=  J 


8432  2X24>1=5 

-  -=thiid.* 

710)1716(2  3X2+-1=7 

1420  

6X2+2=12 

296)710(2  -  ^sfourth. 

992  7X2+3=17 

118)296(2  12X2+5=29 

236  —  — =fifth,ft«. 

—  17X2+7=41 

60)118(1 
60 

66)60(1 
66 

2)66(2D 
56 

*  The Ute  ProfeHor  Winthrop  choto  7  to 5  for  apioportion. 
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SL  Gtooiqeters  have  found  the  proportion  of  the  circumference  of 

a  circle  to  its  diameter,  to  be  as  314 16  to  1  :  Let  this  ratio  b» 
reduced. 

100U0)3 1 4 1 6(3  Then              l=;fir8t  raUo. 

30000  

1x7+0    «     7 

1416)10000(7  -                  — ^second 

9912  3x7+1     =.  22 


88)1416(16      7x16+1  =113 

88  —  — -=third :  this  is  the 

22x16+3=:  355    ratio    generally 

536 
528 


made  use  of,  and 
is  sufficiently  ex- 
act for  very  nice 
calculations. 


8)88(11 
88 
3.  The  area  of  a  circle  is  to  its  circumscribing  square,  as  7854 
to  1,  very  nearly :  Let  this  be  reduced. 

7864)10000(1 


7854 

2146)7854(3 
6438 


1416)2146(1 
1416 


730)1416(1 
730 


666)730(1 
686 


44)686(15 
44 

246 
220 

26  Ac. 


I 
Then  -=fint  ratio. 

1X3+0=3 

•>=fecoiid. 
lX3+t=4 

3X1+1=  4 

.=tliiid. 

4X1+1=  5 

4X1+3=  7 

-^fourth. 
5X1+4=9 

7X1+4=11 

— =fifth:  This 

9X1+5=14  k  very  exact, 
and  the  pro- 
portion gene- 
rally- OflM. 


Therefore^  as  14 :  1 1  ::  the  square  of  the  diameter  of  a  circle  to 
its  area. 

To  estimate  the  Distaftee  of  Objects  on  level  ground^  or  at  sea,  having 

only  the  height  given, 

I  Rule. 

1.  To  the  earth's  diameter,  (viz.  46056462  feet,)  add  the  height 
of  the  eye,  and  multipl;^  the  sum  by  that  height,  then  the  square  root 
of  the  product  is.  the  distance,  at  which  an  object  on  the  surface  of 
the  earth  or  water,  can  be  seen  by  an  eye  so  elevated. 

2.  As  objects  are  seen  in  a  straight  line,  and  that  line  is  a  tangent 
to  the  earth's  surface ;  therefore  To  find  the  distajiee  of  two  elevated 
objects^  when  the  right  line  joining  them  touches  the  eartfis  surface 
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between  those  objects^  (for  instance^  the  line  from  the  eye  of  the  observ- 
er to  the  distance  found  by  the  first  part  of  the  rule,  and  from  thence 
to  the  object ;)  work  for  each  object  separately,  and  the  sum  of  the 
square  roots  of  the  products  is  the  distance  of  the  two  objects  from 
each  other. 

Example. 

How  far  may  a  mountain  be  seen  on  level  ground,  or  at  sea, 
which  is  a  mile  high,  supposing  the  eye  of  the  observer  elevated 
6  feet  above  the  surface  ?    

V42056462  4-  5  X  5=2746  miles. 


V42056462+5280x5280==89-253  miles. 

Ans.  91-999  miles. 

To  esHmaie  the  Height  of  Objects  on  level  ground,  or  at  sea,  having 

only  the  distance  given. 

Rule. 

1.  Prom  the  given  distance,  take  the  distance  which  the  elevation 
of  your  eve  above  the  surface  will  give,  found  by  the  last  problem. 

2.  Divide  the  square  of  the  remainder  in  feet  by  42056462  feet, 
and  the  quotient  will  be  the  height  required. 

Example. 
Being  on  m^  return  from  a  foreign  voyage,  and  finding  by  my 
reckoning  I  was  about  5^  leagues  from  Boston  Hght-house,  it  being 
in  the  dusk  of  the  evening,  with  my  telescope  I  descried  the  lamp 
of  the  light'house  in  the  horizon,  at  which  time,  my  eye  was  ele 
vated  6  feet  above  the  surface  of  the  water :  Now,  supposing  my 
reckoning  to  be  true,  what  is  the  height  of  the  light>house  above 
the  water  ? 

5i  Ieague8=rl6'5  miles;  then  1 6-5— V42056462+6x6=  1 3 "943 
miles=73619  feet  nearly,  and  73619x73619^42056462=129  feet 
nearly,  Ans. 

MISCELLANEOUS  QUESTIONS 

l  What  part  of  9d.  is  f  of  7d.? 

•    2   ^7     14      .9     14     1X14     14    , 
gof.=y,and-HH-=.^=_An.. 

2.  What  number  is  that  from  which  ^  being  taken,  the  remain- 
der will  be  J  ?  Ans.  ff . 

3.  What  number  is  that,  to  which  if  f  of  -^  of  fff  be  added,  the 

total  will  be  1 1  .  

3    - 12     .129      4644   .    ,1        4644      1x10955—1x4644 

-  of  —  of  -=— «= .  and • = ' = 

7   &    313   10955'    1   10955      1X10955 

6311 
10955  ^'*^* 

4.  What  number  is  that  of  which  19  j^  is  f  ? 

19iVW;  then,  As  f :  W  ^-'i-  26if  Aoi* 
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5.  la  an  orchard  of  fruit  trees,  ^  of  them  bear  apples,  ^  pears, 

i*  plums,  60  of  them  peaches,) and  40  chenies:  How  many  trees 

does  the  orchard  contain?  *  604-40 

i+i+*=ii  and  If— iJ=A;  therefore,  as  y'l :  — ~- 
:i}i:  1200  Ans.  * 

6.  A  parson,  who  was  possessed  of  f  of  a  vessel,,  sold  f  of  his 
interest  for  £375 :  What  was  the  ship  worth  at  that  rate  ? 

Ans.  £150Q. 

7.  If  t  of  8  of  f  of  a  ship  be  worth  ^  of  f  of  jj  of  the  cargo, 
valued  at  £1000 :  What  did  both  ship  and  cargo  cost  ? 

£837  128.  lf)d.  the  cost  of  the  ship;  and  £1837  128.  If  id. 
value  of  the  ship  and  cargo,  Ans. 

8.  Two  ships,  A  and  B,  sailed  from  a  certain  port  at  the  same 
time  f  A  sailed  north  8  miles  an  hour,  and  B  east  6  miles  an  hour : 
Required  by  an  easy  method,  to  find  their  distance  asunder  at 
every  hour's  end  ? 

10  miles  distant  in  1  hour,  and  10x2=20  miles  in  2  hours,  &c.  Ans. 

9.  If  a  body  be  weighed  in  each  scale  of  a  balance,  whose  beam 
is  unequally  divided,  and  those  different  weights  of  the  body  be 
multiplied  together,  the  square  root  of  the  product  will  be  the  true 
weight  of  that  body. 

Suppose  the  weight  of  a  bar  of  silver,  in  one  scale,  to  be  lOoz. 
and  in  the  other  scale  12oz.  required  the  true  weight  of  the  bar  ? 

oz.  oz.  pwt.  gr. 

Vl2xl0=10-95445+=10  19  21384+  Ans. 

10.  A  younger  brother  received  83125  92c.  which  was  just  f.: 
of  his  elder  brother's  fortune;  and  5g  times  the  elder's  money  was 
1§  the  value  of  their  father's  estate  :  Pray,  what  was  their  father 
worth?  Ans.  $17281  87c.  2m. 

1 1.  A  gentleman  divided  his  fortune  among  his  sons,  giving  A 
£9  asx)ften  as  B  £5,  and  to  C  but  £3  as  often  as  to  B  £7,  and  yet 
Cs  dividend  was  £1537f :  What  did  the  whole  estate  amount  to? 

Ans.  £11583  88.  lOd. 

12.  A  gentleman  left  his  son  a  fortune,  -fr  of  which  he  spent  in 
3  months,  |  of  ^  of  the  remainder  lasted  him  9  months  longer, 
when  he  had  only  £537  left :  Pray,  what  did  his  father  bequeath 
him? 

l2=whole  legacy,  f  J — fV=H  ^^^^  ^^  ^^"^^  months,  then  j  of  | 
of  VMHy  and  IJ— r85=iTT?=TTV=JS537,  therefore,  as  .Vs :  -  t' 
::  I :  £2082  18s.  2T\d.  Ans. 

•  1 3.  A  gay  young  fellow  soon  got  the  better  of  f  of  His  fortune ; 
he  then  gave  £1500  for  a  commission,  and  his  profusion  continued 
till  he  had  but  £450  left,  which  he  found  to  be  just  ^\  of  his  mo- 
ney after  he  had  purchased  his  commission  ;  What  was  his  fortune 
at  first?  Ans.  je3780. 

14.  A  merchartt  begins  the  world  with  85000,  and  finds  that  by 
his  (HsTillery  he  clears  $5000  in  6  years :  by  his  navigution  $3000 
in  7|  years,  and  that  he  spends  in  gaming  $5000  in  3  yean;  How 
long  will  his  estate  last  ? 

31* 
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As     <  7i  > :  6000  ::  i  :  ^    666| 

(3  >  f  leaol 

As  1666{— 833^+666}:  1 ::  5000  :  30yea«B,  Ana. 

15.  A  has  £100  of  B's  money  in  his  hands,  for  the  remittanoe  of 
which  B  allows  him  9  per  cent :  What  sum  mutt  he  remit,  to  dis- 
charge himself  of  the  £100  ?  Ans.  91  -Af^. 

16.  Said  Harry  to  Edmund,  I  can  place  four  Is,  so  that,  when 
added,  they  shall  make  precisely  12 :  Can  you  do  so  too? 

Am  Hi. 

17.  A  and  B  are  an  opposite  sides  of  a  ciicular  field  268  polea 
about ;  they  begin  to  go  round  it,  both  the  same  way,  at  the  same 
instant  of  time ;  A  goes  22  rods  in  2  minutes,  and  B  34  rods  in  3 
minutes :  How  many  times  will  they  go  round  the  fii^  before  the 
swifter  overtakes  the  slower'? 

min.  po.    min.    pa 
2  :  22  >  .  .    (11    A  goes  in  a  niinate. 
3:345"^^11JB    do.  do. 

therefore,  B  gains  1 1| — 11=)  of  a  pole  of  A  efvery  minute.    An^i 
as  Jpo. :  Imin.  ::  «}'po.  (=:balf  round  the  field):  402mia  (=sthB 
time  in  which  B  will  overtake  A.)     Then, 
min.      po.        min.        pa 
Asl-    \^^    ^.  .Qo  .  5  4422  A  travels. 

And,  '*Mi*=l6i  times  round  the  field,  A  travels; 
and  VA'— 17  times  round  the  field,  B  trav^s. 

1 8.  If  15  men  can  perform  a  piece  of  work  in  1 1  days,  how  many 
men  will  accomplish  another  piece  of  work,  four  times  as  large  in 
i\  fifth  part  of  the  time  ?  Axis.  300  men. 

19.  If  A  can  do  a  piece  of  work  alone  in  7  days,  and  B  in  12: 
tet  them  both  go  about  it  together :  In  what  time  will  they  finish  it? 

Day0.work.day8.wark.        woik.wDrk.work.    vnnAjdaj,  work.  day. 

^'1  12:  1  :•!  1  :  i  |  '^^^'^  HyV^Ji-  As  iJ:  j  ::  j:  4A  Ana 

20.  A  and  B  together  can  build  a  boat  in  20  day* ;  with  the  as* 
sistance  of  C  they  can  do  it  in  12 :  In  what  time  would  C  do  it  by 
himself? 

D.  W.  D.  W.      •      W,    W.  W.         W.  D.   W.    D. 

As  j52:  1  ::  [ii^^Then,  tV— ^ff*2ir,&  as  8 :  1  ::  240  :  30  AnA 

21.  A  can  do  a  piece  of  work  alone  in  13  days,  and  A  and  B  to* 
gether  in  8  days :  In  what  time  can  B  do  it  alpne  ? 

Ans.  20}  days. 

22w  A,  B,  and  C  can  complete  a  piece  of  work  in  12  days;  A 
can  do  it  alone  in  23  days,  and  B  in  37  days :  In  what  time  can  C 
do  it  by  himself  ?  Ans.  77-|f  f  days. 

Another  question ;  Four  persons  can  perform  a  certain  work  in 
Ihe  following  manner,  viz.  A,  B,  and  C  can  do  it  in  6  days;  B,  C, 
and  D in  7  days;  A,  C,  and  D  in  8  daya  and  A,  B,  and  Din  9  daysr. 
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in  whtti  time  can  they  all  do  it  together,  and  in  what  time  ean  each 
one  do  it  alone  ? 

The  power  to  do  the  work  is  inversely  as  the  time;  whence  the 
power  of  A,  6,  and  G  will  be  i,  ofB,  C,  and  Di.  of  A,C,  and  Df, 
and  of  A,  B  and  D  i  Hence  i  -H'+i+i=iW-=Sii,  is  the  power 
which  does  the  work  thne  tintoB,  for  eaoh  agent  is  united  with 
.othera  three  times. 

Then  ^f XS^^sW^fff  days,  the  time  in  which  aU  together 
will  do  the  work. 

Then  iVA  ■■l«My*=D^»  power,  by,  taking  A,  B,  and  Cs  from 
the  sum  of  the  whde  power  to  do  the  work  once. 

Then  -*iV^  days,  =&  Ub  time.  In  the  same  way,  ia  found  -Wl^. 
=a  A's  time.    -Wj^d.  =  B's  time,  and  ^W^.  *  C's  time,  Ana* 

23.  A  cistern,  for  water,  has  2  cocks  to  supply  it ;  by  the  firs^ 
it  may  be  filled  in  43  minutes,  and  by  the  second,  in  55  minutes ; 
it  has  likewise  a  discharging  cock,  by  which  it  may,  when  full,  be 
emptied  in  30  minutes  ;  Now,  if  these  three  cocks  be  all  left  open, 
when  the  water  comes  in,  in  what  time  will  the  cistern  be  filled  H 
Min.  Cist.  Min.      Cist.  Cist.   Hour.  Cist,  h.  m.  s. 

As  -4242  :  1  ::  1  :  2  21  26^  Ans. 
Or,  by  vulgar  fractions,  more  accu- 
rately, 2h.  ^lin.  25{s.  Ans. 


45: 
52: 

1  ::   60   : 
1  ::   60  : 

1  ::  60: 

1*3333 
10909 

30  : 

2*4242 
;2- 

Gains  in  an  hour  '4242  of  a  cistern. 

24  A  water  tub  holds  73  gallons ;  the  pipe,  which  conveys  the 
"water  to  it,  usually  admits  7  gallons  in  5  minutes ;  and  the  tap  dis- 
eharges  20  gallons  in  17  minutes:  Now,  supposing  these  both  to 
be  carelessly  left  open,  and  the  water  to  be  turned  on  apii  o'clock 
in  the  morning ;  a  servant,  at  6,  finding  the  water  running,  puts  in 
the  tap ;  in  what  time,  after  this  accident,  will  the  tub  be  full? 

Ans.  The  tub  will  be  full  at  32m.  SS-J^s.  after  6. 

25.  A  has  a  chest  of  tea,  weighing  3-^wt.  the  prime  cost  of  which 
is  £60 :  Now,  allowing  interest  at  6  per  cent,  per  annum,  how  must 
he  rate  it  per  ft  to  B,  so  that,  by  taking  his  note  of  hand,  payable 
at  6  months,  he  may  clear  $50  by  the  bargain^     . 

Interest  £2  5a  Then  as  3^wt.  :  J&60i-£l5+£2  5&::  Iftl 
3a  llfH  Ana 

26.  Suppose  the  American  continental  d^  to  be  18  millions, 
what  annuity,  at  6  per  eent.  per  annum,  will  discharge  it  in  25 
years? 

By  Table  5,  of  annuities,  page  339,  -07823  is  the  annuity  which 
£1  will  purchase  in  25  years,  then,  *07823xi8000000=: 

£1408140  An^ 
The  annual  interest  of  the  debt    ^080000 


Therefore^  there  must  be  a  sinking  fund  of  i?328140  per  ann. 
27.  The  hour  and  minute  hands  of  a  watch  are  exactly  togetter 
at  12  o'clock :  When  are  they  next  together? 
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The  velocities  of  the  two  h^nds  of  a  watch,  or  clock,  are  to  ea^ 
otheTi  aa  iZ  to  1 ;  therefore,  the  difference  of  velocities  is>  l4 — 1 
*ll.  15  27Tr> 

2  10  bi^}&0.  Am. 

3  16  21fT  7 

28.  A  hare  starts  12  rods  before^ a  hound;  but  i<s  aot perceived 
1»y  him  till  she  has  been  up  45  seconds ;  she  scuds  away  at  the  rate 
of  10  miles  au  hour,  and  the  dog,  on  view,  makes  after  at  the  rate 
of  10  miles  an  hour :  blow  long  will  the  course  hold,  cuid  what  space 
will  be  run  over,  from  the  spot  where  the  dog  st^urted  1 

2*288  feet  =  the  ground  run  over  by  the  dog.    97|sea  Ans. 

29.  In  a  series  of  proportional  numbers,  the  first  is  4,  the  third 
12,  and  the  product  of  the  second  and  third  is  1128  :  What  is  the 
difference  of  the  second  and  fourth  1  Ans.  18  8. 

^0.  A  fellow  said  that  when  he  counted  his  nuts,  two  by  two» 
three  by  three,  four  by  four,  five  by  five,  and  six  by  six,  there  was 
still  an  odd  one;  but  when  he  told  them  seven  by  seven,  they  came 
out  even  ;  How  many  had  he  ? 

2x3x4x5x6=720,  and  720+1+7=103  even.      Ans.  721. 

31.  There  is  an  island  50  miles  in  circumference,  and  three  men 
start  together  to  travel  the  same  way  about  it ;  A  goes  7  miles  per 
day,  B  8,  and  C  9 :  When  will  they  all  come  together  again,  and 
how  far  will  each  travel  ? 

50x7-f50xS-f-50x9-«-7+8+9=50  days.     A  350  milesj  B  400,  and 
C  450.  Ans. 

32.  Suppose  A  leaves  Newburjrport  at  6  o'clock  on  Monday 
morning,  and  travels  towards  Providence,  at  the  rate  of  4  miles 
per  hour  without  intermission ;  and  that,  at  3  in  the  aflemoon,  B 
sets  out  from  Providence  for  Newburyport,  and  travels  constantly 
at  the  rate  of  7  miles  an  hour :  Now  suppose  the  distance  between 
the  two  towns  to  be  90  miles;  whereabout  on  the  road  will  they 
meet? 

64-3=9  hours,  and  9x4^=36  miles,  the  time  and  distance  A  had 
travelled  before  B  started.  Then  90 — 36=54  miles  remain  to  be 
travelled  by  bothj  now,  as  both  together  lessen  the  distance  7+4 

=11  miles  an   hour,   therefore  ^^   of  54+36=55  rV  ToaiieB  from 
Newburyport ;  which  is  near  Ames's,  at  Dedham. 

33.  If,  during  ebb  tide  a  wherry  should  set  out.  from  Haverhill 
to  come  down  the  river,  and  at  the  same  time,  another  should  set 
out  from  Newburyport,  to  go  up  the  river,  allowing  the  distance 
to  be  18  miles;  suppose  the  current  forwards  one  and  retards  the 
other  1|  mile  per  hour ;  the  boats  are  equally  laden,  the  rowers 
equally  good,  and,  in  the  common  way  of  working  in  still  water, 
would  proceed  at  the  rate  of  4  miles  per  hour :  Where,  in  the  ri- 
ver, will  the  two  boats  meet  ? 

Ans.  12jm:  from  Haverhill,  and  5|m.  from  Newburyport. 

34.  A  gentleman  making  his  addresses  in  a  lady's  family  who 
had  fivp  daughters;  she  told  him  that  their  father  had  made  -i  will, 
which  imported  that  the  fifst  four  of  the  girls'  fortunes  were^  to- 
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gether,  to  make  tSOOOO ;  the  lastT  forur,  966000 ;  the  three  la^ 
W'lth  the  first,  $60000;  the  three  first  with  the  last,. 56000;  and 
the  two  first  with  the  two  last,  $64000,  which,  if  he  would  anrarel, 
and  make  it  appear,  what  each  was  to  have  as  he  appeared  to 
have  a  partiality  for  Harriet,  her  third  daughter,  he  should  be  wel- 
come to  herj^  PtAy  what  was  Miss  Harriet's  fortune? 

Then,  296000-f-4  the  number  of 
combinations=74000  the  sum  of  their 
fortunes.  ^ 

Then,  A+B+C+DH-E-74000 
And    A+B       +D+E«64000 


A+B+C+D  =50000 
B+C+D+E=66000 
A  +C+D+E=r60000 
A+B+C  +E^6000 
A+B       +  D+E=:^4000 


296000 


Ans.  Harriet's  fortuneat  10000 

35.  Three  persons  purchase  a  vessel  in  company,  towards  the 
payment  whereof  A  advanced  *  B  ^,  and  C,  $900 :  Whal  did  A 
and  B  pay,  each,  and  what  part  of  the  vessel  had  C  ? 

^^  Ga  part  ot  the  vessel.  $2100  A  advanced.  $2250  B  ad- 
vanced. 

36.  A  and  B  cleared,  by  an  adventure  at  sea,  45  guineas,  which 
was  £35  per  cent,  upon  the  money  advanced,  and  with  which  they 
agreed  to  purchase  a  genteel  horse  and  carriage,  whereof  they 
were  to  have  the  use  in  proportion  to  the  sums  adventured,  which 
was  found  to  be  1 1  to  A^  as  often  as  8  to  B :  Wliat  money  did  each 
adventure  ? 

As  £35  :  100  ::  45  gunieas :  £ldO=ithe  whole  adventure. 

As  1 1+8  •  180  ••  J  ^  ^  •  ^^^*  ^«-  2+*^-  ^'^• 

37.  A,  B  and  C  are  to  share  £100  m  the  proportion  of  ),  |  and 
i  respectively ;  but  C  dying,  it  is  required  to  divide  the  whole  sum 
properly,  between  the  other  two  ? 

£     s.   d. 

67    2  lOf  A's  share  in  all,  >  . 
42  17     It  B's  share  in  all,  J  ^^ 
■I"    -' — 
Proof  100 

38.  A,  B  and  C  have  among  them  135  guineas;  A's-f-B's  are  to 
B's-f  Cs,  as  5  to  7,  and  C's— B*s  to  Cs+B*s  as  1  to  7 :  How  many 
had  each  ? 

A+B.  B+C. 

Suppose  A8+B*s=50  ;  then,  as  5  :  7  ::  50  :  70  ;  as  7  :  1  ::  70  : 
10=C7s— B's;  then  70^10=60,  and  60+2=30=B's ;  50—30= 
20=  As,  and  30+l0=4O=Cs,  by  the  supposition ;  Now  20+30+ 
40=90,  which  should  have  been  135,  therefore,  ^ 

'  20  :  30=A8. 
As  90:  135::O0:  45=B»8. 

40 :  60=Cs. 

Sum=135  proof. 

39.  There  are  three  horses,  belonging  to  different  men,  employ- 
ed in  a  team  to  draw  a  load  of  salt  from  Newburyport  to  Boston, 


\ 
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for  £2  10s. :  A  and  B  are  supposed  to  do  -ff  of  the  work ;  A  and 
C  W;  ^^^  B  and  C  jV  o^i^  ^7  are  to  be  paid  proportionally: 
Can  you  divide  it  as  it  should  be? 

Ana  A's=:19Hfs. 

Cb=21^^s. 

Proof  50b.  =:tfae  sum. 

40.  I  would  put  20  hogsheads  of  London  beer  into  10  wine  pipes, 
Qind  desire  to  know  what  the  cask  must  contain,  which  will  receive 
the  difference,  231  solid  inches  being  the  wine  gallon,  and  282  that 
of  beer. 

Beer  hhd.  =  54  gall,  and  54x282x20=304560  solid  inches. 

Wine  pipe  =  126  gall,  and  126x231x10=291060  solid  inches,  and 

304560-S91060     .^^,  ,, 

~-r -=i47|t  beer  gallons,  Ans. 

2c2 

41.  Being  about  to  plant  5229  trees  equally  distant  in  rows,  the 
length  of  the  grove  is  to  be  three  times  the  breadth :  How  many 
of  the  shorter  rows  will  there  be? 

Ans.  viz.  J  of  the  trees  are  to  form  an  exact  square^  the  dde 
whereof  being  42,  shows  how  many  come  into  a  short  row. 

.  42.  A  general,  disposing  his  army  into  a  square  battalion,  found 
he  had  231  over  and  above,  but  increasing  each  side  with  one  sol- 
dier, he  wanted  44  to  fill  up  the  square :  How  many  men  did  his 
army  consist  of? 

231+44=275,   and   275— 1 -•-2=  137,   then    137x137+231=19000 
Ans.     Proof,  138x138=19044. 

43.  I  want  the  length  of  a  shore,  the  bottom  of  which,  being  set 
9  feet  from  the  perpendicular  side  of  a  house,  will  support  a  weak 
place  in  the  wall,  22|  feet  from  the  ground  ? 

Ans.  24  feet,  2}  inchea 

44.  A  line  35  yards  long  will  exactly  reach  from  the  top  cf  a 
fort,  standing  on  the  brink  of  a  river,  known  to  be  27  yards  broad, 
to  the  opposite  bank :  What  is  the  height  of  the  wall  ? 

Ans.  22  yards,  9}  inches,  nearly. 

45.  Suppose  a  light-house  built  on  the  top  of  a  rock  ;  the  dis- 
tance between  the  place  of  observation  and  that  part  of  the  rock 
level  with  the  eye  620  yards ;  the  distance  from  the  top  of  the  rock 
to  the  place  of  observation,  846  yards,  and  from  the  top  of  the 
light-house  900  yards :  the  height  of  the  light-house  is  required  ? 

J  ; 

^900x900—620x620—  ^846x846— 620x620=76-77yda  Ans. 

46.  The  sum  and  difference  of  the  squares  of  two  numbers  ^ven,  to 

find  those  numbers. 

Rule. 

From  the  sum  take  the  difference,  and  half  the  remainder  is  the 
square  of  the  less,  which,  taken  from  the  sum  of  the  squares^  will 
give  the  square  of  the  greater. 
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A  and  B  have  between  them  a  number  of -guineas,  which  are  to 
be  so  divided,  that  the  sum  of  their  squares  may  be  206,  and  the  dif- 
ference of  their  squares  80 ;  supposing  A*s  the  greater  munber,  how 
many  has  he  cdore  than  6  ? 

208— 80->-2=64  the  square  of  B's,  and  208—^4=144  the  square 

of  A*8i  therefore  V144 —  v^4=4,  Ana 

47.  Having  the  sum  of  two  numbers^  and  the  mifi  of  their  squwres^ 

given^  to  find  those  numbers. 

Rule. 

From  the  square  of  their  sum  take  the  sum  of  their  squares :  then 
from  the  sum  of  their  squares  take  this  remainder,  and  the  square 
root  of  the  difference  will  be  the  difference  of  the  two  numbers.  To 
half  their  sum  add  their  difference,  and  the  sum  will  be  the  greater. 
From  half  the  sum  take  half  their  difference,  and  the  remainder  will 
be  the  less. 

A  and  B  have  50  guineas  between  them,  which  are  to  be  so  di- 
vided, as  that  the  sum  of  the  squares  of  the  two  numbers  shall  be 
1 300 :  How  many  had  each,  supposing  A  to  have  the  greater  num- 
berj 

50x50—1300=1200;  then,  V1300--1200=10  difference. 

Now  50-1-2+1 0+2=30=A's.    And  50+2— 10+2=20=B's,  An& 

48.  Having  the  difference  of  two  numbers,  arhd  the  sum  of  their  squares 

given,  to  find  those  numbers. 

Rule. 

From  the  sum  of  their  squares  take  the  square  of  their  difference  : 
to  the  sum  of  the  squares  add  the  remainder,  and  the  square  root  of 
this  sum  will  be  the  sum  of  the  required  numbers  \  then,  with  the 
half  sum  and  half  difference  proceed  as  in  the  last  question. 

A  number  of  guineas  are  to  be  divided  between  A  and  B,  in  such 
a  manner  that  A  may  have  50  more  than  B,  and  that  the  sum  of 
the  squares  of  the  respective  shares  may  be  12500 :  What  number 
had  each  ? 

12500—50x50=10000,  and  VI 2500+1 0000==  150=siim  of  their 

dhaxes.      Then,    150-H2-f50-i-2=100  A*s;  and  150+2-^0-f2=o0 
Fs,  Ans.  , 

49.  Having  the  sum  of  the  squares  of  two  numbers,  and  the  square  of 

their  half  sum  given,  to  find  those  numbers. 

RULX. 

From  the  sum  of  the  squares  take  twice  the  square  of  the  half 
ium,  and  the  square  root  of  half  the  remainder  will  be  their  half 
diffiurenoe^  with  which  and  the  half  sum  proceed  as  before  directed. 
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Let  the  sum  of  the  squares  of  two  numbers  be  3 161,  an3  the  aquaie 
of  theif  half  auiu  1560  25 :  Required  those  numbers? 

3 161— 1560  25x2=40  5  40  5-«-2;»=20  25  and  V20-25=4-5=4  dif- 
ference, and  V1560-25=39-5=i  sum ;  then,  39'5+4-5:^4  the  greater, 
aiid  39*5— 4*5=35  the  less,  Ans. 

50. — 1.  If  the  quantity  of  maUer,  {or  weights)  of  any  two  bodies,  jmt 
in  motion^  be  equal,  the  force  by  which  they  are  moved  will  be 
irt  proportion  to  their  velocities^  or  swiftness  of  motion. 

2.  If  the  velocities  of  these  bodies  be  equals  their  forces  will  be  di- 
rectly as  the  qnantities  of  matter  contained  in  them^  thai  %$,  as 
their  weights. 

3.  If  both  the  quantities  of  matter^  ami  the  velocities  be  unequal^ 
the  forces  with  which  the  bodies  are  movedj  will  be  in  a  propor- 
tian  compounded  of  their  quantities  of  matter  and  velocities. 

Suppose  the  battering  ram  of  Vespasian  weighed  60000ft  ;  that 
It  was  moved  at  the  rate  of  24  feet  in  one  second,  and  that  this 
was  sufficient  to  demolish  the  walls  of  Jerusalem :  With  what  ve- 
locity must  a  cannon  ball,  which  weighs  42ft  be  moved,  to  do  the 
same  execution? 

.  The  velocity  of  the  ram  being  24,  and  the  weight  of  the  ball  42, 
compounded,  will  make  a  fraction=JJ=t,  and  tx60000=34285? 
feet  in  a  second,  Ans. 

51.  A  body  weighing  30ft  is  impelled  by  such  a  force  as  to  send 

it  20  rods  in  a  second :  With  what  velocity  would  a  body  weighing 

12ft  move,  if  it  were  impelled  by  the  same  force? 

30x*20 
— r^ — =50  rods  in  a  second,  Ans. 

OF  GRAVITY. 

52.  The  gravity  of  bodies,  above  the  surface  of  the  earth  decreases  in 
a  duplicate  ratio  {or  as  the  squares  of  their  distances)  in  semidiam- 
eters  of  the  earthy  from  the  eartKs  centre. 

Supposing  a  body  to  weigh  400ft  at  2000  miles  above  the  earth's 
surface :  What  would  it  weigh  at  the  surface,  estimating  the  earth's 
semidiameter  at  4000  miles  ? 

From  the  centre  to  the  given  height  being  \\  semidiameters ; 
multiply  the  square  of  1 J  by  the  weight,  and  the  product  will  be 
the  answer.  1 .5x  1  -5x400=900*  Ana. 

53.  If  a  body  weigh  900ft  at  the  surface  of  the  earth,  what  will 
it  weigh  at  2000  miles  above  the  surface  ? 

This  being  the  reverse  of  the  last,  therefore,  l+-5=l-5  and  900 
-i-r5xl*5=400ft  Ans. 

54.  A  certain  body  on  the  surface  of  the  earth,  weighs  180ft: 
How  high  must  it  be  carried  to  weigh  but  20ft  ? 

Vl<^0-^20  o  \  3  semidiameters  from  the  earth's  centre^  thai 
is  8000  above  its  surface. 
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55.  To  what  hei|?ht  must  a  ball  be  raised  to  lose  half  its  weight  ? 

As  1  :  398206X398206  ::  2:  31713603  6872,  and  V3 17 13603  6872 
=5631-48:  and  5631  48— 398206=1649-42  miles,  Ans. 

56.  At  what  distance  from  the  earth  would  a  balloon  be  suspended 

between  the  earth  and  moon  f 

Rule. 

As  the  sum  of  tlie  square  roots  of  their  quantities  of  master  is  to 
the  distance  of  their  centres,  so  is  the  square  root  of  the  quantity 
of  mutter  in  the  earih,  to  the  distance  from  the  earth's  centre. 

The  proportional  quantity  of  matter  in  the  earth  being  to  that  in 
the  moon  as  41*24  to  1  :  and  the  distance  of  their  centres  240000 -f 

398206+1 090 :  therefore  as  V41  24-|-VT :  240000+ 398206+ 1090 :: 
V41-24  :  212051-49.  And  212051-49— 398206=208069-43  miles 
from  the  earth's  surface,  Ans. 

57. — 1.  If  the  diameters  of  two  globes  be  equals  and  their  densities 
different,  the  weight  of  a  body  on  their  surfaces  will  be  as  their 
densities. 

2.  If  their  densities  be  equal j  and  diameters  different j  the  weight 
will  be  05  their  diameters, 

3.  If  their  diajneters  and  densities  be  both  different^  the  weight  will 
be  as  the  product  of  their  diameters  and  densities. 

If  a  stone  weigh  lOOft  at  the  surface  of  the  earth,  required  its 
weight  at  the  surfaces  of  the  sun  and  the  several  planets,  whose 
densities  are  known  respectively  ? 

Sun.        Jupiter.     Saturn.     Earth.    Moon. 
Their  densities  100  78  5  36        392  5      464 


Diameters  in 
Eng.  miles 


:i 


883217-58.  89170-81.     7904235.  796412  2180 


As  7964512X392*5  :  100 


ni 


88321 7-.58X  100  :  2825'46lb.  at  the  Sun. 

89170  81X78*5  :  220*4Ub.  at  Jupiter. 

79042*35X36    :    91061b.  at  Sj^tura. 


2180     X4r)4  :    32-35lb.  at  the  Moon. 

58.  If  the  attraction  of  the  moon  raise  a  tide  on  the  earth  5  feet, 
what  will  be  the  height  of  a  tide  raised  by  the  earth  on  the  surface 
of  the  moon  under  similar  circumstances  ? 

The  attraction  of  one  of  those  bodies  on  the  other^s  surface  is 
directly  as  its  quantity  of  matter,  and  inversely  as  its  diameter ; 

therefore,  as  21 80x*^ 1 80x2 1 80x464:  5  ::  7964x7964x7964x39;^-5 : 
20O-22  directly.  And  as  2180  :  20622  ::  7964  :  56-448  Inversely, 
Ans. 

OF  THE  FALL  OF  BODIES. 

59.  Heavy  bodies  near  the  surface  of  the  earth,  fall  one  foot  the 
first  quarter  of  a  second  ;  three  feet  the  second  quarter ;  five  feet  in 
the  third,  and  7  feet  in  the  fourth  quarter;  that  is  16  feet  in  the  first 
second.* 

*  The  ezaet  Telocity  in  vacuo  is  16*1  in  the  second;  but  in  the  air  it  will  be 
iCteoely  16  feet 
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The  velocities,  acquired  by  bodies  in  falling,  are  in  proportion 
to  the  squares  of  the  times  in  which  they  fall ;  for  instance,  Let 
go  three  bullets  together ;  stop  the  first  at  one  second,  and  it  will 
have  fallen  16  fpeL  Stop  the  next  at  the  end  of  the  second  second, 
and  it  will  have  fallen  (2x2=4)  four  times  16,  or  64  feet;  and  stop 
the  last  at  the  end  of  the  third  second,  and  the  distance  fallen  will 
be  (3x3=9)  nine  times  16,  or  144  feet,  and  so  on. 

Or,  which  is  the  same,  the  space  fallen  through  (in  feet)  is  al- 
ways equal  to  the  square  of  the  time  in  4th8  of  a  second. 

Or,  by  mulliplymg  16  feet  by  so  many  of  the  odd  numbers^  be- 
ginning at  unity,  as  there  are  seconds  in  any  given  time ;  viz.  by  1 
for  the  first  second,  by  3  for  the  second,  by  5  for  the  third,  and  so 
on  these  several  products  will  give  the  spaces  fallen  through,  in 
each  of  the  several  seconds,  and  their  sum  will  be  the  whole  dis- 
tance fallen. 

The  velocity  given,  to  find  the  space  fallen  through. 

Rule. 

1.  The  square  root  of  the  feet,  in  the  space  fallen  through,  will 
ever  be  equal  to  one  eight  of  the  velocity  acquired  at  the  end  of 
the  fall ;  therefore, 

2.  Divide  the  velocity  by  8,  and  the  square  of  the  quotient  will 
be  the  distance  fallen  through,  to  acquire  that  velocity. 

Suppose  the  velocity  of  a  cannon  ball  to  be  about  J  of  a  mile,  or 
G60  feet  per  second  :  From  what  height  must  a  boidy  fall,  to  ac- 
quire the  same  velocity  per  second  ? 

GG0-*-8=82 5  and  82 5x825=6806 J  feet,  =1-,^/,-  miles,  Ans. 
60.   The  time  giveih^  to  find  the  space  fallen  through. 

Rule. 

1.  The  square  root  of  the  feet,  in  the  space  fallen  through,  will 
fver  be  equal  to  four  times  the  number  of  seconds  the  body  has  been 
falling ;  therefore, 

2.  Multiply  the  time  by  4,  and  the  square  of  the  products  will  be 
the  space  fallen  through  in  the  given  time. 

How  many  feet  will  a  body  fall  in  5  seconds  ? 

5x4=20,  and  20x20=400  feet,  Ans. 

61.  A  bullet  is  dropped  from  the  top  of  a  building,  and  found  to 
reach  the  ground  in  I J  seconds:     Required  its  height? 

l-75x4=:7,  and  7x7=49  feet,  Ans.  Or,  lj=7qrs.  and  7x7=49 
Or,  1-75x1 -75x16=49  feet,  Ans. 

62.  What  is  the  difference  between  the  depths  of  two  wells,  into 
each  of  which  should  a  stone  be  dropped  in  the  same  instant,  one 
would  reach  *thc  bottom  in  5  seconds,  and  the  other  in  8  ? 

5x4=20,  and  20x20=400  feet. 
3x4=12,  and  12x12=144  feet. 


Ans.  2  6  feet. 
6o.  Ascending  bodies  are  retarded  in  the  same  ratio  that  de- 
scending bodies  are  accelerated;  therefore,  if  a  bell,  discharged 
from  a  gun,  return  to  the  earth  in  12  seconds:  How  high  did  it  as- 
cend? 
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The  ball  being  half  of  the  time,  or  6  seconds,  in  iu  ascent,  therer 
fore,.  6x4=24,  and  24x24=576  feet,  Ans. 

64.   The  velocity  per  second  given,  to  find  the  time. 

Rule. 

1.  Four  times  the  number  of  seconds,  in  which  a  body  has  been 
falling,  is  equal  to  one  eighth  of  the  velocity,  in  feet,  per  second,  ac- 
quired at  the  end  of  the  fall ;  therefore. 

2.  Divide  the  given  velocity  by  8,  and  one  fourth  part  of  the  quo- 
tient will  be  the  answer. 

How  long  must  a  bullet  be  falling,  to  acquire  a  velocity  of  160  feet 
per  second  ?  l60-i-8=2f0,  and  20-h4=5  seconds^  Ans. 

65.   Tke  space  through  which  a  body  has  fallen^  given,  to  find  the  time 

it  has  been  falling. 

Rule. 

1.  Four  times  the  number  of  seconds,  in  which  the  body  has  been 
falling,  will  ever  be  equal  to  the  square  root  of  the  space,  in  feet, 
through  which  it  has  fallen ;  therefore, 

2.  Divide  the  square  root  of  the  space  fallen  through  by  4,  and  the 
quotient  will  be  the  time  in  which  it  was  falling. 

In  how  many  seconds  will  a  bullet  fall  through  a  space  of  10125 
feet?    V10l25=100-6,  and  100-6+4=2515  seconds=25"  9'"  Ans. 

66.  In  what  time  will  a  musket  ball,  dropped  from  the  top  of  a 
st^eple^  484  feet  high,  come  to  the  ground? 

V484=22,  and  22-i-4=5|  seconds,  Ans. 

67.  To  find  the  velocity,  per  second,  mth  which  a  heavy  body  loill 
begin  to  descend,  at  any  distance  from  the  eartljfs  surface. 

Rule. 

As  the  square  of  the  earth^s  semidiameter  is  to  16  feet,  so  is  tho 
square  of  any  other  distance  from  the  earth's  centre,  inversely,  to  the 
velocity  with  which  it  begins  to  descend  per  second. 

With  what  velocity,  per  second,  will  an  iron  ball  begin  to  descend 
if  raised  3000  miles  above  the  earth's  surface  ? 

As  4000x4000  :  16  ::  4000+3000x4000+3000  :  #.22449  feel,  Ans. 
68.  How  high  must  a  ball  be  raised  above  the  earth's  surface,  to 
begin  to  descend  with  a  velocity  of  5*22449  feet  per  second  ? 

As  16  :  4000x4000  ::  5  22449  :  49000000,  and  V49000000=7000. 

Wherefore,  7000—4000=3000  miles,  Ans. 

69.   To  find  the  mean  velocity  of  a  faXlvng  body. 

Rule. 

Divide  the  space  fallen  through  by  the  number  of  seconds  it  was 
falling,  and  the  quotient  will  be  the  mean  velocity. 

A  musket  ball  dropped  from  the  top  of  a  steeple  484  feet  high  in 
5  J  seconds.     Required  its  mean  velocity  ? 

484-f-5-5=8S  feet  per  second,  Ans. 
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70.  To  find  the  velocity  acquired  by  a  falling  hody^  per  second,  {or 
by  a  stream  ofwater,  having  the  perpendicular  descent  given)  at 
the  end  of  any  given  period  of  time. 

RULK. 

1.  The  velocity  acquired  at  the  end  of  any  period  is  equal  to  twice 
the  mean  velocity,  with  which  it  passed  during  that  i^eriod. 

Or,  2.  Multiply  the  perpendicular  space  fallen  through  by  64, 
and  the  square  root  of  the  product  is  the  velocity  required. 

If  a  ball  fall  throujjh  a  space  of  484  feet  in  SJ  seconds,  with  what 
velocity  will  it  strike  ? 
By  the  former  part  of  the  rule.  By  the  latter  part,  with- 

484-1-5  5=88,  and  out  regarding  the  tima 

88X2=176,  Ans.  V484x04=176,  Ans. 

71.  There  is  a  sluice,  or  flume,  one  end  of  which  is  2\  feet  lower 
than  the  other :  What  is  the  velocity  of  the  stream  per  second  1 

2-5x64=160,  and  V160=i2-649  feet,  Ans. 

72.  The  velocity^  with  which  a  falling  body  strikes^  given,  to  find  the 

space  fallen  through. 

Rule. 

Divide  the  square  of  the  velocity  by  64,  and  the  quotient  will  be 
the  height  required. 

If  a  ball  strike  the  ground  with  a  velocity  of  56  feet  per  aecoad, 
from  what  height  did  it  fall  ? 

56x56-f-64=49  feet,  Ans. 
73.  The  mean  velocity  of  a  fluid,  or  stream,  is  12*649  feet  pet 
second :  What  is  the  perpendicular  fall  of  the  stream  1 

;2-649xl2-649-i-64=2i  feet,  Ans. 

74.  The  weight  of  a  body,  and  the  space  fallen  through,  given,  to  find 

the  force  with  which  it  will  strike. 

Rule. 

The  momentum,  or  force,  with  which  a  falling  body  strikes^  is 
equal  to  its  weight  multiplied  by  its  velocity ;  therefore,  find  the 
velocity,  by  Problem  70,  and  multiply  it  by  the  weight,  which  will 
produce  the  fore*  required. 

If  the  rammer,  used  for  driving  the  piles  of  Charlestown  bridge, 
weighed  2}  tons,  or  4500lb  and  fell  through  a  space  of  10  feet,  with 
what  force  did  it  strike  the  pile? 

VI 0x64=25  d=velocity,  and  25*3x4500=1 13850ft  momentum, 
Answer. 

75.  l%e  weight  and  momentum,  or  striking  force,  given,  to  find  the 

space  fallen  through. 

Rule. 

Divide  the  momentum  by  the  weight,  and  the  quotient  will  be  tha 
velocity ;  then  divide  the  square  of  the  velocity  by  64,  and  the  qu**- 
tient  will  be  the  space  fallen  through. 
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If  the  aforementioned  rammer  weighed  4500ft  and  struck  with  a 
force  of  113850fc  :  From  what  height  did  it  fall? 

I i 3850-1-4500=25  3,  and  253x25 3-i^=lO  feet.Ans. 

76.  If  it  were  required  to  know  with  what  quantity  ojf  motion, 
momentum  or  force,  a  fluid,  moving  with  a  given  velocity,  strikes 
upon  a  fixed  obstacle, 

Rule. 

By  Problem  72  find  the  fall,  which  will  produce  the  given  velo- 
city ;  multiply  that  height  by  62  5 ft  Avoid,  for  clean  river  water, 
by  63ft  for  dirty  water,  and  by  64  for  sea  water. 

Suppose  a  stream  of  clear  water  to  move  at  the  rate  of  5  feet 
per  second,  and  to  meet  with  a  fixed  obstacle  (or  bulk  head)  15 
feet  wide  and  4  feet  high :  What  is  the  momentary,  instantaneous 
pressure  of  the  stream? 

5x5-*-64=H  and  25-t-64='39  of  a  foot,  for  the  perpendicular 
fall  of  the  water.  Now  62-5X*39=24  375ft  the  pressure  upon 
each  square  foot,  which,  multiplied  by  60,  (the  number  of  square 
feet  in  the  obstacle)  gives  1462'5ft  going  with  the  given  velocity 
of  5  feet  per  second  ;  therefore,  1 462 '5x5=73 i25ft,Ans.* 

77.  The  velocity  of  water,  spouting  through  a  sluice,  or  aperture 
in  a  reservoir,  or  bulk  head,  is  the  same  that  a  body  would  acquire 
by  falling  through  a  perpendicular  space  equal  to  that  between  the 
top  of  the  water  in  the  reservoir  and  the  aperture. 

What  is  the  velocity  of  water  issuing  from  a  head  of  5  feet  deep? 

By  Problem  70th  64x5=320,  and  ^320=  18  feet  nearly,  Ans. 

78.  If  the  velocity  of  a  str,eam  issuing  through  the  bulk  head  of 
a  mill,  be  16  feet  per  second,  what  head  of  water  is  there. 

16x16-1-64=4  feet,  Ans. 

79.  The  quantity  of  water  discharged  from  a  hole  in  a  vessel,  is 
as  the  square  root  of  the  height  of  water  above  the  aperture. 

A  miller  has  a  head  of  water  4  feet  above  the  sluice :  How  high 
must  the  water  be  raised  above  the  opening,  so  that  half  as  much 
again  water  may  be  discharged  from  the  sluice  in  the  same  time  ? 

V4=2,  and  half  as  much  .gain  as  2,  is  2+1=3,  for  the  square 
root  of  the  required  depth ;  therefore,  3x3=9  feet  high,  Ans. 

OP  PENDULUMS. 

80.  The  time  of  a  vibration,  in  a  cycloid,  is  to  the  time  of  k 
heavy  body's  descent  througli  half  its  length,  as  the  circumference 
of  a  circle  to  its  diameter,  that  is,  as  3  1416  to  I:  therefore,  (as  a 
l)0«ly  descends  freely,  by  gravity,  through  about  193'5  inches  in 
the  first  second)  to  find  the  length  of  a  pendulum  vibrating  se- 
conds. 

Rule. 

As  3  1416x31416  :  1x1  ::  193  5  :  196  inches,  the  half  length, 
and  l9f)Xi-39'2  inches,  the  length 

*  Watei  being  a  yielding  substance,  loies  two  thirds  of  its  power  in  producing 
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8 1 .  Tofijut  ike  length  of  a  penduLtm^  that  will  smng  amy  given  time. 

Rule. 

Multiply  the  square  of  the  seconds  in  any  given  time  by  39*2  and 
the  product  will  be  the  length  requiredj  in  inchea 

Required  the  lengths  of  several  pendulums,  which  will  respec- 
tively swing  ^  seconds,  |  seconds,  seconds,  minutes  and  houn  i 

•25X'25x39'2=2 45  inches  for  J  seconda  ■5x5x39'2=98 
inches  for  J  seconds.  1x1x39 '2=39*2  inches  for  seconds,  as 
above;  60x60x39 2=the  inches  in  2  miles  and  1200  feet,  for 
minutes;  and  1  hour =3600  seconds,  therefore  3600x3600x39-2 
=the  inches  in  8018  miles  and  96  feet,  for  hours,  Ans. 

82.  What  is  the  difference  between  the  length  of  a  pendulum, 
which  vibrates  half  seconds  and  one  which  swings  three  seconds? 

3x3x39  2—  5X  5x39  2=343  inche8=28  [   feel,  Ans. 

83.  To  find  the  time  whichapefidulum  of  any  given  length  tciU  stoing. 

Rule. 

Divide  the  given  length  by  39-2,  and  the  quotient  will  be  the 
square  of  the  time  in  seconds 

Or,  as  6-261  (the  square  root  of  39-2)  is  to  the  square  root  of  the 
given  length,  so  is  I  second  to  the  time  of  1  oscillation :  that  is,  di- 
vide the  square  root  of  the  given  length  by  6261,  and  the  quotient 
will  be  the  time  of  one  vibration  of  that  pendulum. 

How  often  will  a  pendulum  of  98  inches  vibrate  in  a  second? 

By  the  former  part  of  the  rule,  9 -8-^-39  2=  25  of  a  second,  and 

V25=-5  of  a  second,  the  time  of  one  vibration,  that  is,  it  vilnrates 
half  seconds,   or  60-i-*5=120  limes  in  a  minute. 

By  the  latter  part.  V9^8=3-13,  and  V39  •2=6-261,  therefora 
313-*-6-261=  5  of  a  second. 

84.  I  observed,'  that  while  a  stone  was  falling  from  a  precipice^ 
a  string, -(with  a  bullet  at  the  end)  which  measured  25  inches,  (to 
the  middle  of  the  ball,)  had  made  5  vibrations :  What  was  the 
height  of  the  precipice  ? 

25+39-2=-6377+,  and  V  6377= 79 86— of  a  second,  the  time  of 
one  vibration,  and  7986x5=4  seconds,  nearly,  the  time  of  the  stone's 
descent ;  then  4x4=16,  and  16x16=256  feet,  Ans. 

B5.   To  find  the  true  depth  of  a  wellj  by  dropping  a  stone  into  it,  also 
the  time  of  the  stomas  descent  and  of  the  sounds  ascent 

Rule. 

1.  Take  a  line  of  any  length,  and  by  the  last  Problem  find  the 
time  from  the  dropping  of  the  stone  till  you  hear  it  strike  the  bot- 
tom. 

2.  Multiply  73088  (=16x4x1142;  1142  feet  being  the  distance, 
which  sound  moves  in  a  second)  by  the  number  of  seconds  till  >ou 
hem  the  stone  strike  the  bottom. 

3.  To  this  product  add  1304164  (=the  square  of  1142)  and  from 
the  square  root  of  the  sum  take  1 142. 

4.  Divide  the  square  of- the  rem'>jnder  by  64  (=16x4)  and  the 
quotient  will  be  the  depth  of  the  well  in  feet 
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5r.  Divide  the  depth  by  1142,  and  the  quotient  will  be  the  time 
of  the  sound's  ascent,  which,  being  taken  from  the  whole  time,  will 
leave  the  time  of  the  stone's  descent  in  seconds. 

Suppose  I  drop  a  stone  into  a  well,  and  a  string  with  a  plummet, 
which  measured  to  the  middle  of  the  ball,  25  inches,  made  5  vi- 
brations before  I  heard  the  stone  strike  the  bottom:  Required  the 
depth,  time  pf  the  stone's  descent,  and  of  the  sound's  ascent : 

25-i-39-2=-6377,    and   V-6377=7986,    and  7986x6=4  seconds 


10  the  hearing  of  it  strike;  then,  V73088X4 +1304164— 1142= 
12153;  and  12153x12153-1^4=23077  feet  the  depth,  and 
23Q77-I- 1142=2  of  a  second,  the  time  of  the  sound's  ascent,  and 
4 — '2=3*8  seconds,  the  time  of  the  stone's  descent. 

OP  THE  LEVER  OR  STEELYARD. 

86.  It  is  a  principle  in  mechanicks,  that  the  power  is  to  the 
weight,  as  the  velocity  of  the  weight,  to  the  velocity  of  the  power. 
Therefore,  to  find  what  weight  may  be  raised  or  balanced  by  any 
given  power,  say ; 

As  the  distance  between  the  body  to  be  raised  or  balanced,  and 
the  fulcrum  or  prop,  is  to  the  distance  between  the  prop  and  the 
point  where  the  power  is  applied ;  so  is  the  power  to  the  weight 
which  it  will  balance. 

If  a  man,  weighing  160ft,  rest  on  the  end  of  a  lever  10  feet  long, 
what  weight  will  he  balance  on  the  other  end,  supposing  the  prop 
one  foot  from  the  weight  ? 

The  distance  between  the  weight  and  prop  being  1  foot,  the 
distance  from  the  prop  to  the  power  is  10 — 1=9  feet;  therefore;, 
as  1  foot:  9  feet ::  160lb  :  1440lb,  Ans. 

87.  If  a  weight  of  14401b  \vere  to  be  raised  with  a  lever  10  feet 
long,  and  the  prop  fixed  one  foot  from  the  weight,  what  power  or 
weight,  applied  to  the  other  end  of  the  lever  would  balance  it? 

As  9  :  1  ::  1440  :  160lb,  Ans. 

88.  If  a  weight  of  1440b  be  placed  1  foot  from  the  prop,  at  what 
distance  from  the  prop  must  a  power  of  160ft  be  applied,  to 
bahince  ill  As  160  :  1440  ::  1  :  9  feet,  Ans. 

89.  At  what  distance  from  a  weight  of  1440ft,  must  a  prop  be 
placed,  so  as  that  a  power  of  160ft,  applied  9  feet  from  the  prop 
may  balance  it?  As  1440  :  160  ;:  9  :  1  foot,  Ans. 

90.  In  giving  directions  for  making  a  chaise,  the  length  of  the 
shafts  between  the  axletree  and  backhand,  being  settled  at  9  feet,  a 
dispute  arose  whereabout  on  the  shafts  the  centre  of  the  body  should 
be  fixed.  The  chaise  maker  advised  to  place  it  30  inches  before 
the  axletree ;  others  supposed  20  inches  wfuld  be  sufficient  eneum- 
brauce  for  the  horse.  Now  supposing  two  passengers  to  weigh 
3owi.  and  the  body  of  the  chaise  Jcwt  more :  What  will  the  beast 
in  both  these  cases  bear,  more  than  his  harness? 

Weight  of  the  chaise  and  passengers  3|cwt.=420ft,  and  9  feet= 
108  inches  »  _  In.        ft 


Then,  as  108  :  4^0    ::   j  ^^  ;  ^^^^^  I  Ans, 
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OF  THE  WBEEL  AND  AXLE. 

91.  The  proportion  for  the  wheel  and  axle  (in  which  the  power 
IB  applied  to  the  circumference  of  the  wheel,  and  the  weight  is 
raised  by  a  rope^  which  coils  about  the  axle  as  the  wheel  turns 
rotmd)  is,  as  the  diameter  of  the  axle  is  to  the  diameter  of  the  wheel, 
80  is  the  power  applied  to  the  wheel,  to  the  weight  suspended  by 
the  axle. 

A  mechanick  would  make  a  windlass  in  such  a  manner,  as  that 
1ft  applied  to  the  wheel,  should  be  equal  to  10ft  suspended  from 
the  axle;  now,  supposing  the  axle  to  be  six  inches  diameter,  re- 
quired the  diameter  of  the  wheel  ? 
ft.      in.      ft.      in. 
As  10  :    6   ::    1  :    60  inversely,   the  diameter  required. 

92.  Suppose  the  diameter  of  the  wheel  to  be  60  inches :  Re- 
quired the  diameter  of  the  axle^  so  as  that  1ft  on  the  wheel  may 
balance  10ft  on  the  axle? 

ft.    in.       ft.      in. 
Inversely,  as  1  :  60  ::  10   :    6  diameter  required. 

93.  Suppose  the  diameter  of  the  axle  6  inches,  and  that  of  the 
wheel  60  inches,  what  power  at  the  wheel  will  balance  10ft  at  the 
axle?  in.     ft.      in.    ft. 

Inversely,  6  :  10  ::  60  :  1  Ans. 

94.  Suppose  the  diameter  of  the  wheel  60  inches,  and  that  of  the 
axle  6  inches;  what  weight  at  the  axle  will  balance  1  ft  at  the  wheeU 

in.      ft.     in.     ft. 
Inversely,  as  60   :  1  ::  6  :  10  An& 

OP  THE  SCREW. 

95.  The  power  is  to  the  weight,  which  is  to  be  raised,  as  the  dis- 
tance between  two  threads  of  the  screw,  is  to  the  circumference  of 
a  circle  described  by  the  power  applied  at  the  end  of  the  lever. 

Rule. 

Find  the  circumference  of  the  circle  described  by  the  end  of  the 
lever ;  then,  as  that  circumference  is  to  the  distance  between  the 
spiral  threads  of  the  screw ;  so  is  the  weight  to  be  raised,  to  the 
power  which  will  raise  it,  abating  the  friction,  which  is  not  propor- 
tional to  the  quantity  of  surface ;  but  to  the  weight  of  the  incum- 
bent part ;  and,  at  a  medium,  |  part  of  the  effect  of  the  machine 
is  destroyed  by  it,  sometimes  more  and  sometimes  less. 

There  is  a  screw,  whose  threads  are  an  inch  asunder;  the  lever 
by  which  it  is  turned  30  inches  long,  and  the  weight  to  be  raised  a 
ton,  or  2240ft :  What  power  or  force  must  be  applied  to  the  end  of 
the  lever,  sufficient  to  turn  the  screw — that  is,  to  raise  the  weight 

The  lever  being  the  semidiameter  of  the  circle,  the  diameter  is 
60  inches;  then,  3*  14 16x60=1 88496  inches,  the  circumference; 

in.  in  ft.  ft. 

Therefore,  as  188  496    :  1    ::  2240    :    1188,  Ans. 

96.  Let  the  lever  be  30  inches,  (the  circumference  of  which  is 
found  to  bf  1^<B  406)  the  threads  1  inch  asunder,  and  the  power 
1 1  '88ft :  Required  the  weight  to  be  raised  ?  , 

ill         i' .  ft.  ft. 

As  1    :    188  4%   ::   11*88  :  2240  nearly,  Ans. 
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97.  Let  the  weight  be  224\)lh,  the  power  ll*88ib,  and  the  lever 
30  inches:  Required  the  distance  between  the  threaxis? 

lb.  lb.  in.  in. 

As  2240:  11-88  ::  288-496  :   1  nearly,  Ans. 

98.  Let  the  power  be  1  l-88lb,  the  weight  2240]jb>  and  the  threads 
an  inch  asunder,  to  find  tho  length  of  the  lever. 

lb.  lb.        in.       in. 

As  11  88  :  2240  ::  1  :  188*5;  then,  as  355  :  113  ::  188*5  :  60 
inches  nearly,  the  diameter,  and  60-»-2=30  inches,  Ans. 

99.  Suppose  one  of  those  meteors,  called  fire  balls,  to  move  par- 
allel to  the  earth's  surface,  and  '50  miles  from  it,  at  the  rate  of  20 
miles  per  second  :  In  what  time  would  it  move  round  the  earth  ? 

The  Earth's  diameter  is  7964  English  miles;  then,  7964+50x2*= 
8064=the  diameter  of  the  circle  described  by  the  ball.     Then, 

8064x3  1416=25333-8624  miles,  its  circumference,  and  25333  8624 
-1-20=126669312  seconds=2l'  6"  41'"  35""  13"'"  55"""  12'""",Ans. 

100.  Sound,  uninterrupted,  moves  about  1142  feet  in  a  second ; 
How  long,  then,  after  firing  a  cannon  at  Newburyport,  before  it  will 
be  heard  at  Ipswich,  estimating  the  distance  at  10  miles  in  a  right 
line? 

iO  miles=52800  feet,  and  52800+1 142=46]f  J  seconds,  Ans. 

101.  In  a  thunder  storm  I  observed  by  my  clock  that  it  was  G 
seconds  between  the  lightning  and  thunder :  at  what  distance  was 
the  explosion  1  1 1 42x6=6852  feet-=  1  ifj-  miles,  Ans. 

102.  Tubes  may  be  made  of  gold,  weighing  not  more  than  at  the 
rate  of  yi^j  of  a  grain  per  foot:  What  would  be  the  weight  of 
such  a  tube,  which  would  extend  across  the  Atlantick,  from  Boston 
%o  London,  estimating  the  distance  at  1000  leagues? 

1000x3=3000    miles,    and    3000x5280=15840000    feet,    and 
15840000Xr^6  9747,»3gr  or  rather,    lib  8oz.   6pwt.  3-ftgr.   Ans. 

103.  The  mean  distances  of  the  Planets  from  the  Sun,  in  English 
miles,  are  as  follow :  viz.  Mercury  36686617-5;  Venus  68552135  83; 
Earth  94772980;  Mars  14440478333;  Jupiter  49291253333;  Sa- 
turn 903957657 -5 :  Now,  as  a  cannoti  ball,  at  its  first  discharge,  flies 
about  a  mile  in  8  seconds,  and  sound  1142  feet  in  a  second:  In 
what  time,  at  the  above  rate,  would  a  bullet  pass  from  the  Earth  te 
the  Sun  ?  and  sound  move  from  the  Sun  t6  Saturn  ? 

94772980x8"=758 183340=24  years,  15  days,  6  hours,  27  minutes, 
20  seconds,  for  the  passage  of  the  ball.  And  ^(03'J57657  5x5280« 
4772896431600  feet,  and  47728*^04  51600+ 1 1 4:>=  132  years,  192 
days,  21h.  42ra.  21^^  \s.  sound  passing  from  the  vSun  to  Saturn,  Ans. 

104.  Light  passes  from  the  Sun  to  the  Earth  in  8*2  minutes:  In 
what  time  would  it  pnss  from  the  sun  to  the  Geargium  Sidus,  il 
being   180393041') 66  Englii:!h  miles? 

As  94772080  :  3  2  ::  180:5930416-66  :  21i.  36m.  4"  50'",  Ans. 

10"^    Thp  Sim's  diameter  is  883217-58  English  miles;  Jupiter's 

IH       i/')81:    Saturn's    79042-3');     Georgium  SSIO'.* ;    Mfrcrry's 

32^248;     Venus'    7087-85;    Earth's    796412;    Mars'    418969; 
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and  the  Moon's  2180:  Required  the  comparative  magnitude  be- 
tween each  of  those  bodies  and  the  Earth? 

1363724 


883217-58X8832fl7-58X  88321758 


89170-81X  89170-81X    89170*81 


97042-35X  97042 35X   9704235 
35109     X  35109     X   35109 


■796412X7964-12X7964  12= 


1402-65 


94 

3 
982  jl 
9957 


3222-48X3222*48X3222'48=931 2 
7687'85X7687-85X:68r85=  I'll  \    j 


•48=931 2  \ 

•85=  111  f 

•69=  6-86  C 

=48  74  1 


796412X796412X796412H-    ^  4189-69X4 189-69X4 189-69= 

2180X2180  X2180 
N.  B.  The  above  diameters  and  mean  distances  in  English  miles 
answer  to  the  same  in  geographical  miles,  as  they  were  deduced 
from  observations  on  the  transits  of  Venus  over  the  Sun  in  1761 
and  1769. 

106.  Suppose  the  density  of  the  Moon  464,  and  that  of  the  Earth 
392-5  :  Required  the  proportion  between  the  quantity  of  matter  in 
the  Earth  and  in  that  of  the  Moon,  allowing  the  Earth's  diameter 
to  be  7964  12,  and  the  Moon's  2180  miles,  and  supposing  the  Earth 
u  complete  sphere,  which,  however,  it  is  not  7 

7964- 12x796412x7964  12x392-5 
There  is  2 1 80     x2180     x2l80     x464      =41 24    times    the 
quantity  of  matter  in  the  Earth  that  there  is  in  the  Moon ;  or,  the 
Earth's  weight  is  so  many  times  that  of  the  Moon. 

107.  The  mean  diameter  of  the  Earth's  orbit,  (or  annual  path 
round  the  Sun)£upposing  it  a  circle,  is  in  English  miles  190437 141-7: 
Bequired  its  mean  motion,  (or  the  space  through  which  it  moves 
iu  its  orbit,)  per  minute  ? 

190437141'7x3'1416:=598277324-36  miles  in  circumference; 
then, 

days. 

As  365-25  :  598277324  36  ::  1' :  1137-49  miles,  Ans. 

N.  B.  The  Earth's  diurnal  motion  round  its  axis  is  17^  miles  per 
minute,  at  the  equator. 

OF  THE  SPECIFICK  GRAVITIES  OF  BODIES 

The  specifick  gravities  of  bodies  are  as  their  densities,  or  weights, 
bulk  for  bulk ;  thus,  a  body  b  said  to  have  two  or  three  times  the 
specifick  gravity  of  another,  when  it  contains  two  or  three  times 
as  much  matter  in  the  same  space. 

A  body,  immersed  in  a  fluid,  will  sink,  if  it  be  heavier  than  its 
bulk  of  the  fluid.  If  it  be  suspended  therein,  it  will  lose  so  much 
of  what  it  weighed  in  the  air,  as  its  bulk  of  the  fluid  weighs. 
Hence,  all  bodies  of  equal  bulk,  which  will  sink  in  fluids,  lose  equal 
weights  when  suspended  therein,  and  unequal  bodies  lose  in  pro- 
portion to  their  bulks. 

The  hydrostatick  balance  diflers  very  little  from  a  common  ba- 
lance that  is  nicely  made ;  only  it  has  a  hook  at  the  bottom  of  each 
scale,  on  which  small  weights  may  be  hung  by  horse  hairs^  so  that 
a  body  suspended  by  the  hair,  may  be  inunersed  in  water  without 
wetting  the  scales. 
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How  to  find  the  Specifick  Gravities  of  Bodies. 

If  the  body,  thus  suspended  under  the  scale,  at  ^one  end  of  tlio 
balance,  be  first  counterpoised  in  air  by  weights  in  the  opposite 
scale,  and  then  immersed  in  water,  the  equilibrium  will  be  imme- 
diately destroyed ;  then,  if  as  much  weight  be  put  into  the  scale, 
to 'which  the  body  is  suspended,  as  will  restore  the  equilibnum, 
(without  altering  the  weights  in  the  opposite  scale)  that  weight, 
which  restores  the  equilibrium,  will  be  equal  to  a  quantity  of  water 
as  big  as  the  immersed  body ;  and  if  the  weight  of  the  body  in 
air  be  divided  by  what  it  loses  in  water,  the  quotient  will  show  how 
much  that  body  is  heavier  than  its  bulk  of  water.  Thus,  if  a  guin- 
ea suspended  in  air,  be  counterbalanced. by  129  grains  in  the  oppo- 
site scale,  and  then,  upon  being  immersed  in  water,  it  becomes  so 
much  lighter  as  to  require  71  grains  to  be  put  into  the  scale  over 
it,  to  restore  the  equilibrium,  it  shows  that  a  quantity  of  water,  of 
equal  bulk  with  the  guinea,  weighs  7  25  grains ;  by  which  divide 
129  (the  weight  of  the  guinea  in  air)  and  the  quotient  will  be 
17793  ;  which  shows  that  the  guinea  is  17793  times  as  heavy  as 
its  bulk  of  water. 

Thus  may  any  piece  of  gold  be  tried,  by  weighing  it  first  in  air, 
and  then  in  water ;  and  if,  upon  dividing  the  weight  in  air  by  the 
loss  in  water,  the  quotient  comes  out  17793,  the  gold  is  good :  If 
the  quotient  be  18,  or  between  18  and  19,  the  gold  is  very  fine: 
but  if  it  be  less  than  17,  the  gold  is  too  much  alloyed  by  being  mix- 
ed with  some  other  metal. 

If  silver  be  tried  in  this  manner  and  found  to  be  11  times  as  hea- 
vy as  water,  it  is  very  fine :  If  it  be  lOJ  times  as  heavy,  it  is  stand- 
ard :  but  if  it  be  of  any  less  weight  compared  with  water,  it  is  mix- 
ed with  some  lighter  metal,  such  as  tin,  &c. 

If  a  piece  of  brass,  glass,  lead,  or  silver,  be  immersed  and  sus- 
pended in  different  sorts  of  fluids,  the  dififerent  losses  of  weight 
therein  will  show  how  much  heavier  it  is  than  its  bulk  of  the  fiuid ; 
that  fiuid  being  lightest,  in  which  the  immersed  body  loses  least  of 
its  aerial  weight.  ^ 

Common  clear  water,  for  common  uses,  is  generally  made  a 
standard  for  comparing  bodies  by,  whose  gravity  may  be  represent- 
ed by  unity,  or  I,  or,  in  case  great  accuaracy  be  required,  by  1000, 
where  3  ciphers  are  annexed  to  give  room  to  express  the  ratios 
of  other  gravities  in  larger  numbers  in  the  table.  In  doing  this 
there  is  a  twofold  advantage ;  the  first  is^  that,  by  this  mean  the 
specifick  gravities  of  bodies  may  be  expressed  to  a  much  greater 
degree  of  accuracy.  The  second  is,  that  the  numbers  Of  the  Ta- 
ble, considered  as  whole  numbers,  do  also  express  the  ounces 
Avoirdupois  contained  in  a  cubick  foot  of  every  sort  of  matter  there- 
in specified ;  because  a  cubick  foot  of  common  water,  is  found  bjr 
experiment  to  weigh  ver^  nearly  1000  ounces  Avoirdupoisi  or  62^ 
pounda 
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A  TABLE 


Of  THE  SPECl PICK  GRAVITIES  OF  SEVERAL  SOLID  AND  FLUID  BODIBf :  WREBE  TBC 
8i:C0ND  COLUMN  CONTAINS  THEIR  ABSOLUTE  WEIGHT  AND  THE  THIRD  THEIR 
RELATIVE  WEIGHT,  IN  AVOIRDUPOIS  OUNCES. 


A  Cul»ick  Foot  of 


lAbso. 
wt. 


"SdiL 

wt. 


A  Cubick  Foot  of 


lAiM) 
wt 


Rcla. 
wt 


Platina  rendered  mal- 
leable and  haiiunered 
Vpry  fine  Gold     -    - 
Stind^rd  Gold    -    *    - 
Guinea  GoM   -    -    - 
Moidorc  (jrold     -    -    - 
(  uicksilver     -    -    - 
Lt\id    ------ 

Fine  Silver      -    -    - 
Standard  Silver      -    - 
Rose  Copper   -    -    - 

Copper 

Plate  Brass     -    -    - 

Steel 

CHst  Brass      -    -    - 
Iron     ------ 

Block  Tin       -    -    - 
C'ist  Iron  -    -    -    -    - 

Lead  Ore   -    -    -    - 

Copper  Or©   -    -    -    - 

Diamond     -    -    -    - 

Crystal  Glass     -    -    - 
Wliitc  Marble      -    - 
Black  Marble     -    •    - 
Rock  Crvstal  -    -    - 
Gitjcn  Glass  -    -    -    - 

Clear  Gla«s     -    -    - 
r  Flint   -    -    - 

Free   -  - 


I 


20170 

19637 
188RR 

17793 
17140 
13600 
il3?J5 
11087 
10535 
900n 
8843 
8000 
7S5: 
7850 
7645 
7321 
7135 
6800 
3775 
3400 
3:50 
2707 
2704 
2658 
26-^0 
2600 
25*2 
2570 
25o^ 
2352 


20  170 

19  637 
18'888 
17*793 
17-140 
13  600 
11325 
IJ  0H7 

io-5;« 

9000 
6-«43 
8000 

7a5? 

7-850 
7-645 
7-321 
7-135 
6  800 
3775 
3-400 
3150 
2-707 
2*704 
2-65S 
2*620 
•,?600 
2-582 
2*570 
2-5f)8 
2*352 


Brick 

Liver  Sulphur      -    - 
\itre    .---.. 
Alabaster     -    .    -    . 
Dry  Ivory      -    -    -    - 

Brimstone    ..... 

Solid  subs,  of  Gtin  Pow. 
Alum  ------ 

Ebony     -    -    -    -    - 

Human  Blood    .    .    - 
Amber    -    -    -    -    - 

Cow's  Milk  -    -    -    - 

Sea  Water  -    .    -    . 
Pure  Water  .    -    -    - 
;RedWine  -    .    -    - 
jOil  of  Amber     -    -    . 
'Proof  Spirits    -    -    - 

Dry  Oak 

OUveOU     -    -    -    - 
Lcxwe  Gun  Powder     - 
Spirits  of  Turpentine 
Alcohol  or  Pure  Spirit 
Elm  and  Ash   -    .    - 
r»ii  of  Turpentiiie  -    - 
Dry  Crab  Tree     -    - 

iEther 

White  Pine      -    -    - 
Sassafras  Wood     -    . 

Cork 

Common  Air     -    .    - 

Inflammable  Air  >    - 


2000 

2000 

1900 

1875 

1825 

1800 

1745 

1714 

1117 

1054 

1030 

1030 

1030 

1000 

993 

978 

925 

9*25 

913 

872 

864 

850 

800 

772 

765 

732 

569 

482 

240 

0." 


2000 

reoo 

1875 
r8*25 
1-800 
1-745 
1-714 
I'lir 

1-054 

1030 
1030 
1030 
I'OUO 
0*993 
0*978 
0*925 
0-925 
0-913 
0*872 
0-864 
0850 
0800 
0-772 
0765 
0-732 
0-369 
0482 
0-440 
0-00125 

000012 


The  use  of  the  Table  of  Specifick  Gravities  will  best  appear  bj 
several  Examples. 

Haw  to  discover  the  quantity  of  adulteration  in  metals. 

Suppose  a  body  be  compounded  of  ^old  and  silver,  and  it'  be 
required  to  find  the  quantity  of  each  metal  in  the  com}K>un<L 

First,  find  the  specifick  gravity  of  the  compound,  by  weighing-  it 
in  air  and  in  water,  and  dividing  its  aerial  weight  by  what  it  loses 
thereof  in  water,  and  the  quotient  will  show  its  specifick  gravity, 
or  how  m?\ny  times  heavier  it  is  than  its  bulk  of  water.  Then,  sub- 
tract the  specifick  gravity  of  silvor  (found  in  the  Table)  from  that 
of  the  compound,  and  the  specifick  gravity  of  the  compound  from 
that  of  the  gold :  the  first  remainder  will  show  the  bulk  of  gold, 
and  the  latter,  the  bulk  of  silver  in  the  whole  compound ;  and  if 
these  remainders  be  multiplied  by  the  respective  specifick  gravi- 
tien,  the  products  will  show  the  proportional  weights  of  each  noetal 
in  the  body. 
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Suppose  the  specifick  gravity  of  the  compounded  body  be  14 ; 
that  of  standard  silver  (by  the  Table)  is  10  535,  and  that  of  standard 
gold  18-888;  therefore,  10*535  from  U,  remains  3465,  the  pro- 
portional bulk  of  the  gold  in  the  compound;  and  14  from  18'888, 
remains  4*888,  the  proportional  bulk  of  silver  in  the  compound: 
then,  18'388,  the  specifick  gravity  of  gold,  multiplied  by  the  first 
remainder  3*465,  produces  65*447  for  the  proportional  tceight  of 
gold;  and  10*535,  the  specifick  gravity  of  silver,  multiplied  by  the 
last  remainder,  produces  51  405  for  the  proportional  weight  of  sil- 
ver in  the  whole  body:  So  that  for  every  65*447  ounces  or  pounds 
of  gold,  there  are  5 1  495  ounces  or  pounds  of  silver  in  the  body. 

Hence  it  is  easy  to  know  whether  any  suspected  metal  be  genu- 
ine, or  alloyed  or  oounterfeit,  by  finding  how  much  heavier  it  is  than 
its  bulk  of  water,  and  comparing  the  same  with  the  Table ;  if  they 
agree,  the  metal  is  good ;  if  they  difTer,  it  is  alloyed  or  counterfeited. 

Him  to  try  Spiriiotu  Liquors, 

A  cubick  inch  of  good  brandy,  rum,  or  other  proof  spirits,  weighs 
234  grains;  therefore  if  a  true  inch  cube  of  any  metal  weighs  234 
grains  less  in  spirits  than  in  air,  it  shows  the  spirits  are  proof:  If 
it  lose  less  of  its  aerial  weight  in  spirits,  they  are  above  proof;  if  it 
Jose  more,  they  are  under  proof;  for,  the  better  the  spirits  are,  the 
lighter  they  are,  and  the  worse,  the  heavier. 

Of,  let  ahy  solid,  of  sufficient  specifick  gravity,  be  weighed  first 
in  air,  then  in  water,  and  then  in  another  liquid ;  from  its  weight 
in  the  air  take  its  weight  in  water,  and  the  remainder  is  the 
weight  of  its  bulk  of  water.  From  its  weight  in  air  take  its 
weight  in  the  other  liquid,  and  the  remainder  is  the  weight  of  the 
same  quantity  of  that  liquid.  Divide  the  weight  of  this  quantity  of 
liquid  by  the  weight  of  the  same  quantity  of  water,  and  the  quotient 
will  be  the  specifick  gravity  of  the  liquid. 

All  bodies  expand  with  heat  and  contract  with  cold ;  but  some 
more,  and  some  less  than  others :  therefore  the  specifick  gravities 
of  bodies  are  not  precisely  the  same  in  summer  as  in  winter. 

The  four  following  Problems^   relating  to  spiritous* liguort,   are 

wrought  by  Alligation, 

108.  What  proportion  of  rectified  spirits  of  wine  must  be  mixed 
with  water,  to  make  proof  spirit,  the  specifick  gravity  of  the  recti- 
fied spirits  being  850,  that  of  proof  spirit  925,  and  of  water  1000? 

925  I   ^1^)11  \  Or  equal  measures. 

109.  What  proportional  weight  of  rectified  spirits  of  wine  and 
water  must  be  mixed,  to  make  proof  spirit,  the  specifick  gravities 
as  before?  1000    20 

Ans.-^ — =— ,  or  as  20  to  17. 
850     1/ 

110.  What  is  the  specifick  gravity  of  best  French  brandy,  con- 
sisting of  5  parts,  measure,  of  rectified  spirits  of  wine,  and  3  parts 
water  7  33 
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850X5=4250 
1000X3^3000 


5+3=  8 )  7250 

QOeiJSssi^pecifick  gravity, 
in.  A  retaUer  has  30  gallons  of  rum,  whose  specifi6k  gravity 
is  900 :     How  much  water  must  he  add  to  reduce  it  to  standard 
proof? 
atyrS    1000\25  >     g.  rum.  g.  wat  g.  rum.  g.  wat. 
-^^"^l     900/75  S    As  75    :     25     ::     30    :      10  to  be  added. 

112.  The  cubick  inch  of  common  glass  weighs  about  l-36oz. 
Troy :  ditto  of  salt  water  5427oz.  ditto  of  brandy  48927oz.  Sup- 
pose then,  a  seaman  has  a  gallon  of  brandy  in  a  bottle,  which 
weighs  4Jft  Troy,  out  of  Water,  and  to  conceal  it,  throws  it  over- 
board into  salt  water :  Pray,  will  it  sink  or  swim,  and  by  how  much 
is  it  heavier  or  lighter  than  the  same  bulk  of  salt  water  ? 

54 
4jft=54oz.=weight  of  bottle  =39  7059  cub.  in.  in  the  bottle. 

1-36 

Add  231-       =do.  in  the  brandy. 

2707059=ditto  in  both. 
Then,  2707059x-5427=146-912oz.=weight  of  salt  water  occu- 
pied by  the  bottle  and  brandy.  And  :48927  (=weight  of  a  cu- 
bick inch  of  brandy)  X231=ll302+oz.  and  11 302+54=1 67  •02oz. 
=weierht  of  the  bottle  and  brandy.  From  this  take  the  weight  of 
the  salt  water,  viz.  146  192oz.  Ans.  Supposing  the  bottle  full,  it  is 
20'lloz.  heavier  than  the  same  bulk  of  salt  water,  and  therefore 
will  sink. 

Given  the  weight  to  be  raised  by  a  bailoofif  to  find  its  dia4ruter. 

Rule. 

1.  As  the  specific  difference  between  common  and  inflammable 
air,  is  to  one  cubick  foot  so  is  any  weight  to  be  raised,  to  the  cu- 
bick feol  contained  in  the  balloon. 

2.  Divide  the  cubick  feet  by  •52-^G,  and  the  cube  root  of  the 
quotient  will  be  the  diameter  required,  to  balance  it  with  common 
air;  but,  to  raise  it,  the  diameter  must  be  somewhat  greater,  or 
the  weight  somewhat  le^s. 

113.  I  would  constrlict  a  spherical  balloon,  of  sufficient  capacity 
to  ascend  with  4  persons,  weighing,  one  with  another,  160ib,  and 
the  balloon  and  a  bag  of  sand  weighmg  60lb  :  Required  the  diame- 
ter of  the  balloon  ? 

By  the  Table  of  Specifick  Gravities,  page  388,  I  find  a  cubick 
foot  of  common  air  weighs,  1  "25  ounces  Avoirdupois,  and  a  cubick 
foot  of  inflammable  air    12  of  an  ounce  Avoirdupois ;   therefore, 
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ft  lb         ft       OZ. 

l-25—12=ll3oz.    difference.      And    160x4+60=700=11200. 
OZ.  cub.  foot.  OZ.        cub.  feeft.  ,99115044 

As  1-13:  1  ::  U200:  9911-6044-  And  V =26-65  feet, 

*  -5236  [Ans. 

CHven  the  diameter  of  a  ballooUf  to  find  what  weight  it  U  capable  of 

raising, 

RniiE. 

1.  Multiply  the  cube  of  the  diameter  by  -5236,  and  the  product  will 
be  the  content  in  cubick  feet 

2.  As  one  cubick  foot  is  to  the  specifick  difference  between  com- 
mon and  inflammable  air ;  so  is  the  content  of  the  balloon  to  the 
weight  it  will  raise. 

1 14.  The  diameter  of  a  balloon  is  26*65  feet :  What  weight  is  it 
capable  of  raising  ?  ^ 

26-65x26-65x26-65x-5236=99 1 1  •4+cubick  feet.    And 
cub.  foot       OZ.       cub.  feet  oz. 

As  1     :     113::  9911  4+ :  1 1 199 •882=700ft  nearly. 

If  the  magnitude  of  any  body  be  multiplied  by  its  specifick  gra- 
vity, the  product  will  be  its  absolute  weight. 

115.  What  weight  of  lead  will  cover  a  house,  the  area  of  whose 
roof  is  6000  feet,  and  the  thickness  of  the  lead  yiir  P^  ^  ^^^  ^ 
6000XTiiF=50  cub,   feet,   and    its  specifick  gravity   11325x50^ 

tons.  cwt.  qTB.  lbs.  oz. 
566250  ounce8=15     15    3    26  10  Ans. 

To  find  the  magnitude  of  any  thing  when  the  weight  is  knoion. 

^  • 

Divide  the  weight  by  the  specifick  gravity  in  the  Table,  and  the 
quotient  will  be  the  magnitude  sought. 

1 16.  What  is  the  magnitude  of  several  fragments  of  clear  glass;, 
whose  weight  is  13  ounces? 

1 3+2600=005  of  a  cubick  foot,  and  •005x1728=8-640  cubick 
inches,  Ans. 

Having  the  magnitude  and  weight  of  any  body  given^  to  find  its  spe- 
cifick gravity. 

Divide  the  weight  by  the  magnitude,  and  the  quotient  will  be 
the  specifick  gravity. 

1 17.  Suppose  a  piece  of* marble  contains  8  cubick  feet,  and  weighs 
1353^  ft  or  21656  ounces :     What  is  the  ^i»pecifick  gravity  ? 

21656-1-8=2707  the  specifick  gravity  required,  as  by  the  Table. 

To  find  the  quantity  of  pressure  against  the  sluice  or  bank^  which 

pens  water. 

Multiply  the  area  of  the  sluice,  under  water,  by  the  depth  of  the 
centre  of  gravity,  (which  is  equal  to  half  the  depth  of  the  water)  in 
feet,  and  that  product  again  by  62J  (the  number  of  pounds  Avoir- 
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dupois  in  a  cubick  foot  of  fresh  water)  or  by  64*4ft  (the  Avoirdu- 
pois weight  of  a  cubick  foot  of  salt  water)  and  the  int>duct  will  be 
the  number  of  pounds  required. 

1 1 8.  Suppose  the  length  of  a  sluice  or  floom  be  30  feet,  the 
uridth  at  bottom  4  feet,  and  the  depth  of  the  water  4  feet ;  what  is 

he  pressure  against  the  side  of  the  sluice  1 

30x4= 1*20  feet  the  area  of  the  bottom,  and  120x2  (the  depth 
>f  the  centre  of  gravity)  gives  240  cubick  feet^  and  240x625= 
.5000ft=6T.  13cwt.  3qrs.  20ft  Ans. 

7%e  perpendicidar  pressure  of  fluids  on  the  bottoms  of  vessels  is  estima- 
ted by  the  area  of  the  bottom  multiplied  by  the  altitude  of  theftuid. 

1 19.  Suppose  ^  vessel  3  feet  wide,  5  feet  long,  and  4  feet  high, 
*vhat  is  the  pressure  on  the  bottom,  it  being  filled  with  water  to  the 
vim? 

3x5=15  square  feet,  the  axea  of  the  bottom,  and  15x4=60 
Cubick  feet,  and  60x62  5=3750]b=33  cwt  1  qr.  26ft. 

THE  USE  OF  THE  BAROMETER 

The  Barometer  is  so  formed,  that  a  column  of  quicksilver  is  sup- 
Dozted  within  it  such  a  height  as  to  counterbalance  the  weight  of 
a  column  of  air,  of  an  ^ual  diameter,  extending  from  the  barome- 
ter to  the  top  of  the  atmosphere. 

120.  At  the  surface  of  the  earth,  the  height  of  this  column  of 
quicksilver  is,  at  an  average,  almost  30  inches ;  when  the  barom- 
eter is  at  that  height ;  what  is  the  pressure  of  atmosphere  on  a 
square  foot,  and  on  the  surface  of  a  man's  body,  estimated  at  14 
square  feet  ? 

As  the  oubiok  foot  of  quicksilver  is  13600  ounces,  Avoirdupois, 
and  as  the  height  in  the  baronoeter,  is  2*5  feet,  therefore  13600x2-5 
=34000  ounces,  =2125  pounds  on  a  square  foot;  and  2125x14= 
29750  pounds  on  a  man's  body. 

121.  If  the  mercury  in  a  barometer,  at  the  bottom  of  a  tower,  be 
observed  to  stand  at  30  inches,  and,  on  being  carried  to  the  top  of 
it,  be  observed  &t  29*9  inches:  What  is  the  height  of  the  tower  J 

Divide  13600,  the  specifick  gravity  of  quicksilver,  by  1*25,  the 
specifick  gravity  of  air,  and  the  quotient  will  be  the  height  of  the 
tower,  in  tenths  of  an  inch. 

13600  10880     • 

=10880  tenths,  imd  =1088  inch.=90J  feet  Ans. 

1-25  10 

The  number  of  feet,  in  height,  of  the  atmosphere  corresponding 
with  ,^  of  an  inch  on  the  barometer  is  variable,  depending  on  the 
temperature  and  density  of  the  atmosphere. 

The  variation,  depending  on  the  temperature,  is  shown  in  the  fol- 
lowing Table,  calculated  for  every  5  degrees,  from  32  to  80,  Fahren- 
heit's Thermometer,  from  whence  it  may  be  easily  calculated,  for 
the  intermediate  degrees  by  allowing  -,%  of  a  foot  for  each  degree. 
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TABLE. 

Tbenno.  Feet 


The  altitude^  thus  found,  will  be  to  the  altitude  cor- 
rected for  the  density  of  the  air,  inversely,  as  the 
mean  height  of  the  barometer,  at  the  two  stations^  ia 
to  30  inches ;  therefore^ 

Rule. — Multiply  the  mean  height  corresponding 
to  the  mean  temperature  of  the  two  barometers 
(found  in  the  Table)  by  the  tenths  of  an  inch  in  the 
difference  of  the  two  barometers,  and  this  product  by 
30;  divide  this  last  product  by  the  mean  height  m 
the  two  barometers,  and  the  quotient  will  be  the  an- 
swer, or-  height  required,  with  the  errour  of  a  few 
feet  only,  if  the  height  be  less  than  a  mile.* 


122.  At  the  first  station,  suppose  the  barometer  to  stand  at  29, 
and  the  thertnometer  at  60 ;  at  the  second  station,  the  barometer 
at  28,  and  the  thermometer  at  40 :  What  is  the  height  of  the  2d 
station  or  distance  between  the  two  places  of  observation? 

Barometer, 

Add  $  ^"^  station     =29 
^  Second  station  =28 


32° 

86-86 

35 

87-49 

40 

88-54 

45 

89-60 

50 

90-66 

55 

91-72 

60 

92-77 

65 

93^82 

70 

94-88 

75 

95-93 

80 

96^9 

J)57 


I  sum  =28  5=mean  height  of  the  two  barometeiB 
29 
28 


Difference^  1  =10  tenths  of  an  inch. 
Thermometer. 
First  station      =60 
Second  station  =40 

i)100 

*  50=mean  height  of  the  two  thermometcrn^  against 
which,  in  the  Table  you  will  find  90*66,  the  mean  temperature  of 
the  two  barometers.  Now,  according  to  the  rule  90*66x1 0x304- 
28-5=954*3  feet,  the  Answer,  nearly. 

*■  Let  h  =meui  height  oftbe  barometer  at  its  two  stations,  (or  of  two  barom^ 
ten,  one  at  each  station)  in  inches :  d  =  difTerence  of  the  two  barometers  in 
tenlht  of  an  inch;  and  n  =  number  nrom  the  Table  answering  to  the  mean  tern- 

^Odn 
peratore  of  the  two  theimoinelers  accompanying  the  baromeler,  then =  the 

sltitiidB  leqniied  neaily. 
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Ml  <^  hds  valihe;  OF  GOENa 

The  Act  of  Congrass  of  April  29,  1816,  regulating  tlM  Cuzfoiicy 
within  the  United  States  of  the  gold  ceins  of  Great  Britain,  Franoe^ 
&c.  enacted, 

That,  of  the  gold  coins  of  Gxeat  Britain  and  Portugal, 
27  gra=100  cents,  or  1  pwt.s=88i  cents ; 

Of  France,  27|gr&=:  da  do.  =874    ^^' 

Spain.     28|gr8.—  do.  do.  s84      da 

Crowns  of  Fiance,  weighing  449gr8.=110  oents^  or  1  os.=117c. 

Five  franc  pieces,  weighing  386  grs.=93'3  cts.  or  1  oz.=116  cts. 

The  Spanidi  dollar,  weighing  not  less  than  415grB.s=100  cents. 

The  Federal  dollar  is  to  be  of  the  weight  and  puritj  of  the 
l^nish  dollar ;  but,  it  is  to  weigh  416  grs.  and  to  contain  371^  grs. 
of  pure  silver. 

The  pound  Sterling  of  England  is  $4*44  in  the  United  States. 
The  dollar  is  reckon^,  therefore,  at  four  shillings  and  six  pence 
sterling ;  but  in  1820,  four  shillings  and  six  pence  of  English  silver 
coin  contained  only  363;(  grs.  of  pure  silver,  being  8gi8.  less  than  is 
contained  in  the  Federal  dollar. 

One  pound  Troy  weight  of  Standard  Gold  in  England,  contains 
5280grs.  of  pure  gold,  and  is  coined  into  £46  14s.  6d.  or  1 1214 
pence.    Hence  a  pound  sterling  contains  1 13*00 16gr8.  of  pure  gM. 

The  Eagle  contains  247'5grs.  of  pure  gold,  and  hence  the  pouxvl 
sterling  b  worth  in  gold  94*56*572,  and  hence  the  dollar  is  wordi 
in  English  gold  4&  4'5656d. 

One  pound  Troy  of  Standard  silver  in  England  contains  5328grs^ 
of  pure  silver,  and  is  coined  into  66  shillings  or  792  pence.  As  the 
dollar  contains  371|grs.  of  pure  silver,  the  dollar  is  worth  in  Eng- 
lish silver  4&  71858d. 

In  a  pound  sterling  there  is  1614*545grs.  of  pure  silver,  which 
is  equal  in  silver  to $434  8943. 

Taking  the  mean  of  the  values  of  the  dollar  and  the  pound  ster- 
ling in  gold  and  silver. 

The  value  of  the  dollar  is  4s.  5'8757d.  sterling. 

And  the  value  of  the  pound  sterling  is  94 '45*733 1. 

This  mean  value  of  the  dollar  and  the  pound  sterling  is  very  near 
the  values  at  which  they  are  commonly  estimated. 

[See  "  Report  of  the  Secretary  of  State  upon  Weights  and  Mea- 
sures," appendix  G.  to  Congress,  Feb.  1821.] 

The  Standard  price  of  gold  in  England,  is  £3  17s.  10|d.  an  oz. 
and  of  silver  5a  2d.  an  oz.  The  standard  weight  of  the  English 
guinea  is  5  pwt  9fgra :  but  it  usually  weighs  5pwt  8gra 

The  standard  coin  of  France  b  to  contain  one  tenth  of  alloy,  ant 
the  standard  vahie  of  gold  to  silver  is  15  to  1. 
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The  following  Tables  are  calculaled  according  to  tbe  value  of 
sreign  Gold  established  by  act  of  Co&gress,  Apnl  3d,  1816. 
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TABLE 

•F  THE  VALUE  OF  SEVERAL  PIECES  OF  COIN,   IN  THE  FEDERAL  COIN,   AND   THE 
lEVERAL  CURRENCIES  OP  THE  UNITEP  STATE& 
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Table  of  Refiner's  Weights. 


Blanks 
24=    1  Perrot. 
480  =    20  =  1  Mite. 
9600  =  400  =  20  =  1  Grain. 


Note.  What  they  denominate  a 
carat  is  the  ^  of  a  ]b  an  oz.  or 
any  other  weight. 


Dutch  Weights  for  Gold  and  Silver. 

Notej  32  ace8=l  engel,  20  engelsr=l  ounce,  8  ounces=l  mark,  for 
gross  gold.  Also,  24  parts=l  grain,  12  grain8=l  carat,  24  carats=l 
mark,  for  fine  gold. 

The  mark  weights  are  1  per  cent,  lighter  than  our  Troy  weight. 
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A  TABLE  OF  COMMISSION  OR  BROKERAGE. 

• 
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0  4* 

0 

0  5 

150     0 

0^ 

0 

0  IJ 

0 

0 

^ 

0 

0 

0  41 

0 

0  5J 

If)  0     0 

0| 

0 

0  5^ 

0 

0 

2| 

0 

0 

0  4| 

0 

0  5i 

17 

0     0 

1 

0 

0  2 

0 

0 

3 

0 

0  4 

0 

0  5* 

0 

0  6 

IsjO     0 

1 

0 

0  2i 

0 

0 

3 

0 

0  4j 
0  41 

0 

0  5| 

0 

0  6i 

19[0     0 

I 

0 

0  2J 

0 

0 

3i 

0 

0 

0  51 

0 

0  6| 

Pounds  liO     0 

^f 

0 

0  ^i 

0 

0 

4 

0 

0  4J 

0 

0  6" 

0 

0  7 

2 

0     0 

2i 

0 

0  ■> 

0 

0 

n 

0 

0  91 

0 

1  0 

0 

1  24 

3 

0    0 

3} 

0 

0  7 

* 

0 

0 

io| 

0 

1  2J 

0 

1  6 

0 

1  9i 

4 

0     0 

5 

0 

0  9i 

0 

1 

'^i 

0 

1  7 

0 

2  0 

0 

2  4| 

5 

0    0 

6 

0 

1  0 

0 

1 

G 

0 

2  0 

0 

26 

0 

3  0 

6 

0    0 

7J 

0 

1  2i 

0 

1 

n 

0 

2  4| 

0 

3  0 

0 

3  7 

7 

0     0 

Si 

0 

1  4| 

0 

2 

1 

0 

2  94 

0 

3  6 

0. 

4  2J 

8 

0     0 

lij 

0 

1  7 

0 

2 

H 

0 

3  21 

0 

4  0 

0 

4  9i 

9 

0     0 

lOj 

0 

1  9} 

0 

2 

H 

0 

3  7* 

0 

4  6 

0 

5  4| 

10 

0     1 

0 

0 

2  0 

0 

3 

0 

0 

40 

0 

5  0 

0 

6  0 

20 

0     2 

0 

0 

4  0 

0 

6 

0 

0 

8  0 

0 

10  0 

0 

12  0 

30 

0     3 

0 

0 

G  0 

0 

9 

0 

0 

12  0 

0 

15  0 

0 

18  0 

40 

0     4 

0 

0 

8  0 

0 

12 

0 

0 

IG  0 

1 

0  0 

1 

4  0 

50 

0     5 

0 

0 

10  0 

0 

15 

0 

0  0 

1 

5  0 

1 

10  0 

60 

0     6 

0 

l.t 

\i  0 

0 

18 

0 

4  0 

1 

10  0 

1 

16  0 

70 

0     7 

0 

0 

14  0 

I 

1 

0 

8  0 

1 

15  0 

o 

2  0 

80 

0     8 

{\ 

(J 

16  0 

1 

4 

0 

12  0 

2 

0  0 

2 

8  0 

90 

0    9 

0 

0 

13  0 

1 

7 

0 

16  0 

2 

5  0 

2 

14  0 

100 

010 

0 

1 

0  0 

1 

10 

0 

2 

0  0 

2 

10  0 

3 

0  0 

200 

1     0 

0 

2 

0  0 

3 

0 

0 

4 

0  0 

5 

0  0 

6 

0  0 

300 

1   10 

0 

3 

0  0      4 

10 

0 

G 

0  0 

7 

JO  0 

•  9 

0  0 

'400 

2     0 

0 

4 

0  0      6 

0 

0 

8 

0  0 

10 

0  0 

12 

0  0 

500 

2   10 

0 

5 

0  0  17 

10 

0 

10 

0  0 

12 

10  0 

15 

0  0 

600 

3    0 

0 

6 

0  0     9 

0 

0 

12 

0  0 

15 

0  0 

18 

0  0 

700 

3   10 

0 

7 

0  0    10 

10 

0 

14 

0  0 

17 

10  0 

21 

0  0 

900 

4     0 

0 

8 

0  0    12 

0 

0 

16 

0  0 

20 

0  0 

24 

0  0 

900 

4   10 

0 

L) 

0  0  1 

13 

10 

0 

18 

0  0 

22 

10  0 

!  ^^7 

0  0 

10i)OJ5     0 

0 

10  0  0 

15 

0 

0 

20 

0  0 

25 

0  0 

•Q  Q 
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TABLEa 


A  TABLE 

OP  THE  RVrURNI  OF  TBX  NEAT  PR0CKED8  OP  AN  ACCOUNT  OP  tlLH 
FSOM  1  PAOTOH  TO  Bll  £MPL07ER,  REOSRYXNO  Ell  C0B(MI8SI0N8  POt 
RCMITTANCE. 


Sum  to  be 

Sum  to  be 

Sum  to  be 

Sum  to  be 

Neat  Pro- 

remitted, 
reBerving 

remitted, 
reflerving 

Neat  Pio- 
Oflfldfl 

remitted, 
resenring2i 

remitted, 
reserving  5 

Siperct. 

5  per  cent 

^■^■^wOlfa 

per  ct.  com- 

per  ct.  com- 

coramun. 

oommiio. 

missimi. 

mission. 

£•.       d. 

£    i.   d. 

£    1.   d. 

£          8.d 

.£"     8.     d. 

£      s.     d. 

S 

3 

21 

600 

5  17    Of 

5  14    5h 

4 

4 

3f 

700 

6  16    7 

6  13    4 

5 

5 

4} 

800 

7  16    li 

7  12    4i 

? 

51 

51 

900 

8  15    7i 

8  11    5i 

6| 

6f 

10  0  0 

9  15    U 

9  10    5| 

8 

7f 

71 

2000 

19  10    3 

19    0  114 

9 

Si 

8i 

3000 

29    5    4i 

28  11    5i 

10 

9f 

9* 

40  00 

39    0    51 

38    1  I0| 

a 

101 

lOi 

5000 

48  15    7i 

47  12    4i 

1    0 

111 

Hi 

6000 

58  10    8| 

57    2  10i 

2    0 

1  Hi 

1  10| 

70  0  0 

68    5  10 

66  13    4 

3    0 

3  Hi 

3  lOi 

80  00 

78    0  lU 

76    3    9f 

4    0 

3  10} 

3    91 

,     90  0  0   87  16    l\ 

85  14    3| 

5    0 

4  lOi 

4    9i 

100  0  0 

97  11    21 

95    4    9 

6    0 

5  lOi 

5    8i 

2000  0 

195    2    5i 

190    9    64 

7    0 

6  10 

6    8 

300  0  0 

292  13    8 

285  14    3i 

8    0 

7    91 

7    7i 

40000 

390    4  lOi 

380  19    Oi 

9    0 

8    9k 

8    6^ 

500  0  0 

487  16    U 

476    3    9i 

10    0 

9    9 

9    6i 

6000  0 

585    7    31 

571    8    61 

1      0    0 

19    6i 

H9    04 

700  0  0 

682  18    41 

666  13    4 

2     0    0 

1  19    Oi 

1  18    li 

8000  0 

780    9    9 

761  18    I 

3      0    0 

'2  18    6k 

2  17    If 

900  0  0 

878    0  111 

857    2  10 

4     0    0 

3  18    04 

3  16    2i 

1000  0  0 

975  12    2i 

952    7    7i 

5      0    0 

4  17    6} 

4  15    2f 

Suppose  Ihave  the  neat  proceeds,  or  balance  of  an  account  of 
sales  325/.  ITs.  9d.  in  ihy  bands  and  would  make  remittance  to  mj 
employer,  rescfi'ing  my  commission  at  2J  per  cent.  What  sum 
must  be  remitted,  so  that  my  employer's  account  may  be  closed  ? 


Against^ 


£ 

8.  d. 

£      8.      d. 

300 

0  01 

r292  13     8 

20 

0  0 

19  10     3 

5 

0  0 
10  0 

►stands.,  < 

4  17     6| 
9    9 

7  0 

6  10 

9 

L                8| 

To  be  remitted  £317  18  9]^  Answer. 
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From  Jsn  Feb  Mar  Ap  Maj  Jun  Jul  AugSpp  Oct  Nov  Pec) 

ToJ>u, 

J6J! 

334 

365 

m 

150 
181 

■242 

393 

i 

365 
31 
61 
92 

153 

■m 

245 

275 
306 
334 
365 

"ii 

\^ 
193 
IB! 

M5 
276 
304 
333 
365 
31 

T2 

is; 

184 
214 

1 

273 

304 
334 
365 
30 
61 

193 

2!5|lK4 
2431212 

i 

212 

273 
303 
334 

T23 
191 
I8'2 
212 

1 

mi 

_31 
62 
BO 

lai 

191 

iia 

243 

i 

Feb. 

31 

"so 

151 
IHI 
■il2 
243 
273 

i 

M,T. 

Apr. 

274 
304 
339 
365 

31 
02 

173 

243 

334 
365 

1 

122 

M.y. 

June. 

243 'Jia 
304  273 

July. 

Aug, 

Sept. 

369'339  304 
301368  334 
6l|  31  365 

Oct. 

Not. 

275 

M4 

183 

_153 

91 

-6i 

J£ 

Mjj 

The  Use  of  the  preceding  Table  of  number  of  days,  will  easily 
appear  from  ibe  following  examples. 

Suppose  the  number  of  days  between  Ihe  first,  or  1 0th,  or  30ih, 
&c.  of  January,  and  the  1st,  or  10th  or  30lh,  &c.  of  October,  were 
required :  Look  in  the  column  under  January  for  October,  and 
against  that  month  you  will  find  273,  which  ig  the  number  of  days 
between  the  said  times ;  and  bo  for  the  days  between  any  other 
two  months. 

If  the  given  days  be  different,  it  is  only  adding  or  eubtracting 
their  inequality  to  or  from  the  latmlaT  number. 

How  many  days  from  the  Gth  of  April  to  the  I2th  of  January? 
From  the  6th  of  April  to  the  6th  of  January  ia  275,  and  adding  Uie 
6  overplus  days,  it  makes  28t  days.  And  from  the  5lh  of  June  to 
the  lal  of  February  is  240  days. 

Hott.  After  February  31  (in  leap  years)  increase  each  number 
with  a  unit  or  t. 

31 
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A  Table  of  the  Measure  of  Length  of  the  principal  places  in  Europe^ 

compared  with  the  American  yard. 

100  Auncs  or  Ells  of  England,  -        -        ■        -  =125 

100 of  Holland  or  Amsterdam,  Harlem,  Ley  den  1 

the  Hague,  Rotterdam,  Nuremberg,  and  >  =75 
other  cities  of  Holland,                                j 

100 of  Brabant,  or  Antwerp,       -        -        -        -  =     76 

100 of  France  and  Oznaburg,     -        -        -        .  =  128^- 

100 of  Hamburg,  Frankfort,  Leipsick,  Bern,&  Basil,  =     62^ 

100 ofBreslau, =60 

100 ofDantzick,  -        -        -        -        -  =    66| 

100 of  Bergen  and  Drontheim,  -        -        -        -  =68; 

100 of  Sweden  and  Stockholm,  -        -        -  =    65j 

100 of  St.  Gall,  for  linens,  .        -        -        -  =    87i 

100 of  ditto  for  cloths,  -        -        -        -  =67 

100 of  Geneva, =  124} 

100  Canes  of  Marseilles  and  Montpelier,      -        -        -  =  214^ 

100 of  Thoulouse  and  High  Languedoc,     -        -  =  200 

100 of  Genoa,  of  9  palms,  ---.=:  245  J 

1  GO of  Rome, =  227: 

100  Varas  of  Spain,  =    93i 

100  of  Portugal, =123 

100  Cavidos  of  Portugal, =75 

100  Brases  of  Venice, =     73^ 

100 of  Bergamo,         -        -        -        -        -        -  =     71 J 

100 of  Florence  and  Leghorn,    -        -        -        -  =    64 

100 of  Milan,  -        -        -        -        -        -  =58^ 

The  use  of  the  following  Table ^  directing  how  to  buy  and  sell  by  the 

hundred. 

If  you  buy  or  sell  any  thing  by  the  great  hundred  (112ft)  and 
desire  to  know,  by  the  lb  what  the  hundred  is  valued  at,  observe 
4&0  following  examples. 

1.  If  you  buy  sugar  at  6|d.  per  lb,  look  for  6|d.  in  the  left  hand 
column  of  the  Table,  against  it  in  the  second  column,  you  will  find 
£3  3s.  which  is  the  value  of  Icwt.  at  that  rate. 

2.  If  Icwt.  (112ft)  cost  £9  4s.  4d.  to  know  how  much  it  is  per 
ft,  look  £9  4s.  4d.  in  the  fourth  column,  and  against  it  in  the  next 
left  hand  column,  you  will  find  Is.  7  Jd.  which  is  the  price  per  ft. 

Again,  If  you  buy  one  hundred  weight  of  goods  for  £9  4s.  4d. 
and  retail  it  at  Is.  9  Jd.  per  ft,  it  comes  at  that  rate  to  £10  3s. ;  then 
take  £9.  46.  4d.  from  £10.  3s.  and  by  the  remainder,  you  will  find 
that  you  h^ve  gained  18s.  8d. 

And  in  this  manner  you  may,  with  ease,  calculate  any  quantity 
by  the  following  Table. 
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A  TABLE  DIBECTINa  HOW  TO 

'  BUT  AND  SELL  BT 

TRC  1 

lUNDEBD. 

d. 

JC      8.      d. 

B.       d. 

£      8.     d. 

•. 

d. 

£        B.  d. 

i 

0    2  4 

i        Ox 

5  14  4 

• 

2 

H 

116  4 

1 

1 

0     4  8 

1        0! 

5  16  8 

2 

OJ 

118  8 

f 

0     7  0 

1       Oj 

5  19  0 

2 

;l 

11  11  0 

1 

0    9  4 

1     r 

6     1  4 

2 

11   13  4 

0  11  8 

1     H 

6     3  8 

2 

4 

11   15  8 

if 

0  14  0 

1     It 

6    6  0 

2 

if 

11   18  0 

H 

2 

2i 

0  16  4 

1     If 

6     8  4 

2 

4 

12    0  4 

0  18  8 

1     2' 

6  10  8 

2 

2' 

12    2  8 

• 

1     1  0 

1     21 

6  13  0 

2 

21 

12     5  0 

2i 

1     3  4 

1       2x 

6  15  4 

2 

2! 

12     7  4 

2| 

1     5  8 

1       2} 

6  17  8 

2 

2| 

12    9  8 

3* 

1     8  0 

1       3 

7     0  0 

2 

3' 

12  12  0 

1   10  4 

1       3J 

7     2  4 

2 

H 

12  14  4 

1   12  8 

1       3J 

7     4  8 

2 

H 

12  16  8 

n 

1   15  0 

1       3| 

7     7  0 

2 

H 

12  19  0 

4' 

1    17  4 

1       4 

7    9  4 

2 

4' 

13     1  4 

1   19  8 

1       4J 

7  118 

2 

H 

13     3  8 

4* 

2    2  0 

1       4J 

7  14  0 

2 

H 

13     6  0 

4| 

2    4  4 

1       4| 

7  16  4 

2 

4J 

13     8  4 

5' 
5i 

2     6  8 

1       5' 

7  18  8 

2 

5' 

13  10  8 

2    9  0 

1       5i 

8     1  0 

2 

5i 

13  13  0 

5i 

2  11  4 

1       5J 

8     3  4 

2 

5* 

13  15  4 

» 

H 

2  13  8 

1       5j 

8     5  8 

2 

5| 

13  17  8 

2  16  0 

1       6 

8     8  0 

2 

6' 

14     0  0 

2  18  4 

1       6i 

8  10  4 

2 

H 

14     2  4 

4 

3     0  8 

1       CJ 

8  12  8 

2 

6i 

14     4  8 

4 

3     3  0 

1       63 

8  15  0 

2 

6| 

14     7  0 

7^ 

7i 

3     5  4 

1       7 

8  17  4 

2 

7 

14    9  4 

3     7  8 

1       7i 

8  19  8 

2 

71 

14  11  8 

7? 

3   10  0 

1   n 

9     2  0 

2 

7£ 

14  14  0 

i 

8J 

3  12  4 

I   73 

9     4  4 

2 

7| 

14   16  4 

3  14  8 

1     s' 

9     6  8 

2 

8' 

14  18  8 

3  17  0 

1       8J 

9     9  0 

2 

H 

»     1  0 

H 

3  19  4 

1       S4 

9  11  4 

2 

H 

15     3  4 

si 
9^ 

4     1  8 

1      85 

9  13  8 

2 

4 

15     6  8 

4     4  0 

1    y* 

0   16  0 

2 

9* 

15     8  0 

9i 

4    6  4 

1      9J 

9   18  4 

2 

9i 

15  10  4 

9| 

4    8  8 

1       9J 

10     0  8 

2 

91 

15  12  8 

10 

4  110 

1       9| 

10     3  0 

2 

9| 

15  15  0 

4  13  4 

1     10 

10     5  4 

2 

10 

15  17  4 

t 

4   15  8 

I     lOi 

10     7  8 

2 

lOi 

15  19  8 

4   18  0 

1     1% 

10  10  0 

2 

lOj 

16     2  0 

101 

14 

5     0  4 

1     105 

10  12  4 

2 

103 

16    4  4 

f)     2  8 

1     11 

10  14  8 

2 

ir 

16    6  8 

6     6  0 

1    lU 

10  17  0 

2 

111 

16    9  0 

lU 

5     7  4 

1    Hi 

10  19  4 

2 

"N 

^  \^  W  l\ 

i/|/  5    9  8  li 

J    ii| 

11     1  8- 

\    ^ 

\  \^  \^  %\ 

^121 

S  12  0  II 

2     0 

11     4  0^ 

\,  ^ 

Q 

^\  v^  \^ 

Ki' 
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A  comparison  €f  the  American  Foot  with  the  Feet  of  other  Countries. 

The  American  Foot  being  divided  into  1000  parts,  or  into  12 

inches,  the  feet  of  several  other  countries  will  be  as  follow. 

Part&  Inch.  Dw. 

America,        ....  lOOO 12' 

London,        1000 12' 

Antwerp, 946 11-352 

Bologna, 1204 14-448 

Bremen, 964 11-568 

Cologne, 954 11448 

Copenhagen, 965 11 580 

Amsterdam,       ...    -  942 11-304 

Dantzick,       944 11328 

Dort,            1184 14-208 

Frankfort  on  the  Main,  948 11*376 

The  Greek, 1007 12084 

Lonain,        958 11496 

Mantua, 1569       18-828 

Mecklin, 919 11028 

Middleburg, 991       11-892 

France,        1066 12-792 

Prague,      ......  1026 12-312 

Rhyneland  or  Leyden,  1033 12*396 

Riga, 1831       21-972 

Roman,    ......  967  -----    -  11*604 

Old  Roman, 970 11640 

Scotch,         1005 12060 

Strasburgh, 920 11040 

Toledo,         899 10-788 

Turin,        1062       ......  12*744 

Venice, 1162 13*944 

A  Table  representing  the  Conformity  of  the  weights  of  the  principal 
trading  Cities  of  Europe  with  those  of  America. 

lb.  of  America, 

100  of  England,  Scotland  and  Ireland,      -        =  lOOlb.  Ooz 
100  of  Amsterdam,  Paris,  Bordeaux,  &c.  =109      8 

100  of  Antwerp,  or  Brabant,         -        -  =104      2| 

100  of  Rouen,  the  Viscounty, 
100  of  Lyons,  the  city, 
100  of  Rochelle, 

100  of  Thoulouse,  and  Upper  Languedoc, 
100  of  Marseilles  and  Provence, 
100  of  Geneva,  .... 

100  of  Hamburg, 

100  of  Frankfort,  .... 

100  of  Leipsick, 

100  of  Bremen,  .        -        -        - 

100  of  Russia, 


113  14 

94  3 

110  9 
92  6 
88  11 

123  0 

107  4 

111  11 
104  5 
110  0 

88  4 


100  of  Vienna  and  Trieste,  -       •       -    s  123      0 
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A  Tablk  TepreuKting  the  Confornity  of  the  Wtightt  of  the  prin- 
cipal trading  Citits  of  Europe  loith  those  of  Amtriea. 

ft.  of  America. 

100  of  Genoa,        - =73 

100  of  Leghorn, =  77  4 

100  of  Milan, =  65  3 

100  of  Venice,             =  65  1 1 

100  of  Naples, =  64  10 

100  of  Seville,  Cadiz,  Ac.           ....     =103  2 

100  of  Porliigal, =  77  4 

100  of  Liege,  =104 

100  of  Spain, =97 

Note,  I'he  Spanish  Arrobe  is  25  Spanish  pounds,          =  S4  4 
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A  T/BLB  for  reducing  Troy  wt 
to  Avoirdopois. 


gr. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

21 

23 

pVD 
I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Av. 

TV. 

drni. 

oz. 

•04 

1 

•07 

2 

•11 

3 

•15 

4 

•18 

5 

•22 

6 

•26 

7 

•29 

8 

•33 

9 

•36 

10 

•40 

11 

•44 

tt) 

•47 

1 

•51 

2 

•55 

3 

•58 

4 

•62 

5 

•66 

6 

•69 

7 

•73 

8 

•77 

9 

•80 

10 

•ft4 

20 

30 

0-H8 

40 

1-76 

50 

2-63 

60 

3-51 

70 

4^39 

80 

5-27 

90 

614 

100 

702 

200 

79 

300 

8-78 

400 

9-65 

500 

10-53 

600 

11-41 

700 

12-29 

800 

1316 

900 

1404 

1000 

14-92 

2000 

15-79 

3000 

16-67 

4000 

Avoirdupois. 


lb. 


oz. 
1 

2 
3 

4 

5 

6 

7 

8 

9 
10 
22 


dr. 
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3*11 
466 
622 

r77 

9*32 
10-89 
1'2^44 
14 
15^56 

109 


0 
1 

"2 
3 
4 
4 


13 

10 

7 

4 

1 
14 


5  12 

6  9 


7 

8 

16 

24  10 

3-2  14 

41    2 
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57    9 

65  13 

74    0 

82    4 

164    9 
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329    2 

411     6 
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576    0 

658    4 

740    9 
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2528    9 

32^1     6 
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53 

8 
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15-9 
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7*86 
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5^03 

1554 
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15*08 
9*6 
4-11 

13*62 
915 
2-28 

11*42 
4*57 

13*71 
6*85 
0 

9*14 
2*28 

ir42 
6*84 
2-26 

13*68 


A  Table  for  reducing  Avoirdupois  wt.| 

into  Troy. 

1 

Av. 

Troy, 

Avoir 

lb. 

Troy. 

dr. 
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t.  pw.  gr. 
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OF  THE  MON^r  OF  COMMEaCIAL  COaNTRIES  WITH  THEIR 
VALUE  IN  STERLING  AND  FEDERAL  MONEY. 

Monet  is  of  two  kinds,  Real^  and  Imaginary^  or  coin  and  money 
of  account. 

Real  Money  is  the  coin  of  a  country,  whose  value  is  established 
at  a  certain  amount. 

Imaginary  money  is  merely  a  denomination  to  express  a  certain 
sum,  which  is  not  represented  by  any  coin,  as  a  pounds  a  livrt^  a 
mUU  The  denominations  of  imaginary  money  are  employed  with 
or  without  those  of  real  money  in  keeping  accounts. 

(JNITED  STATES.    .  * 


Eagle,  gold  coin, 
Half  Eagle,  do. 
Quarter  dd^  do. 
Dollar,  silver, 
Half  dollar,  do. 
Cluarter  doll.  do. 
Dime,  do. 

Half  dime,      do. 
Cent,  copper. 
Half  cent  do. 


Sterling. 
jS    8.     d. 

2     5 

1     2 

0  11 

0    4 

0    2 


0     1 


G* 

6 

3 

6 

3 


Dolk.  CtaL 
10     00 


5 
2 


00 
50 


0  0  5i 

0  0  2fo^ 

0  0  Ofi 

0  0  OAV 


ENGLAND  AND  SCOTLAND. 


Poundt=20  shillings^ 

Shilling=12  pence, 

Penny =4  farthings, 

9  pence, 

6  pence, 

4  pence  or  1  groat, 

3  pence, 

2  pence, 

6i  pence, 

3*  pence, 

cSown,  silver, 

Guinea,  gold. 


£ 

I 

0 
0 
0 


d. 

0     0 


s- 


1 
1 
0 


0  0 

0  0 

0  0 

0  0 

0  0 

0  0 


0 

1 


5 

1 


0 

1 

9 
6 
4 
3 
2 

6; 

3l 
0 

0 


1  00 

0  50 

0  25 

0  10 

0  05 

0  01 

0  00| 


$  Ctfi.  Dec. 

4  44  44t 

0  22  22i 
0  01 85/f 
0  16-66| 
0  lllli 

0  07-40H 
0  05  55i 
0  03705 
0  12  50 

0  06  25 

1  ll.lli 
4  66'06f 


The  English  crown  passes  m  the  U.  S.  at,  $110. 

*  Estimatinff  the  dollar  at  four  shilUngB  and  six  pence  steriiiiff,  this  is  the  ster- 
ling vaine  of  the  Eagle ;  but  the  value  of  the  Eagle  in  EnsSkh  sold  b  only 
£2  39.  9|d.  or  5251|d.  sterling. 

t  The  pound  was  anciently  a  pound  Troy  of  silver ;  it  now  contains  only  one- 
third  as  much.  The  pound  sterling  in  the  time  of  William  the  Conqueror  or 
1066,  A.  D.  was  to  the  present  pound  sterhng  as  31  to  10.  Articles  were  then 
ablaut  ten  times  cheaper  than  at  present.  So  that  his  revenue  of  £400}000 
sterling,  was  equal  to  about  £12,400,000  sterling  at  present 


TABUBB.  406 

IRELAND. 

Denominations  are  the  same  as  in  England,  but  sterling  is  to  Irish 
money  as  13  to  12,  or  £12  sterling=£13  Irish. 

£   s.     d.  D.  c.  dec. 

Pound=20  shillings,  0  18    5-ft-  4  10-25fiV 

Shilling=  12  pence,  0    0  HtV  0  20'51i— 

13  pence,  0     10  0  22  22f 

22s.  9  pence=Eng.  guinea,         110  4  66*66] 

4a  10|d.  0    4    6  1  00 

PRANCE. 

£     8.    d.         ^       D.  c.  dec. 

Livre=20  sols,  0    0  10  0  ISSlff 

Sol=12  deniers,  0    0    OJ  0  00-92^^ 

Denier,  0    0    O5V  0  00-07-^+ 

Crown  or  Ecu=6  livres,  0    5    0  1  lllli 

Pislole=10  livres,  0    8    4  1  8518^^ 

Louis  d'or=24  do.  10    0  4  44-44t 

'   Ecu  of  exchange»60  sols,         0    2    6  0  55*55 
The  livre  or  livre  tournois  is  estimated  in  the  ' 
United  States,  at 


]  0  18i 


NEW  COINa 

j&     s.    d.  D.  c.  dec. 

Pranc=|i  livre  tournds             0    0  lOf  0  1875— 

Decim=TV  franc,                        0    0     1-gV  0  01 87 J— 

Cenlim=xio  ^anCi                     0    0    0^  0  00- 18^ 

Five  franc  piece,  silver,               0    4    2f  0  93*75 — 

2  francs,                                     0     1     8|  0  37-50— 

Crown  of  exchange=3  livres,     0    2    6  0  55'55{ 

In  the  United  States  the  ^Ye  franc  pieces  are  >  ^  ^q  qh 

estimated  at  ) 

And  the  franc  at  0  18-73| 

There  are  silver  coins  of  the  value  of  1  franc,  and  of  |,  |,  and 
J  franc.  The  franc  is  to  weigh  18-ftV(r  ff^s.  composed  of  -f^  of  pure 
silver,  and  ^V  alloy.  The  gold  coins  arc  also  to  contain  -^  of  al- 
loy. 

£     s.    d.  D.  c. 

20  francs,  gold,                         0     16  10^  3  75 

40    do.    do.                             1     13    9  7  50 

SPAIN. 

Accounts  are  kept  in  maneif  ofvellon  or  current  dollars,  and  mo- 
ney of  plattj  or  hard  or  plate  dollars. 

Dollar,  plate=rl0  rials  plate, 
Doll,  current  or  pia8tre=8  do. 
Pistarine:^  ^  rials  plate, 
Rial^  plate=34  maravedies, 
Qjaarto=4  do.  ^ 


£ 

a  d. 

D.  c. 

0 

4  6 

1  00 

0 

3  7i 

0  80 

0 

0  lot 

0  20  . 

0 

0  Of 

0  10 

0 

0  6ii 

P  0117H 

16                                    TABLER. 

Sterling. 

•  • 

£    s.     d. 

9 

c. 

Maravedi, 

0    0    0^ 

0 

00-29-^ 

100  rials  plate=188iV  rials  vel. 

2     5    .0 

10 

00-00 

100  rials  vellon=s53f  plate, 

1     3  10^ 

5 

31-25 

Rial  vellon, 

0    0    2ii^ 

0 

05-311 

32  rials  vellon=17  rials  plate. 

Ducat  of  Exchange-375  mar. 

0   4  nil 

1 

10-29fT 

Pistole=36  rials  plate, 

0  16    2f 

3 

60- 

In  the  United  States,  the  rial  vellon  is  estimated  at  5  cents,  or 
half  a  rial  plate,  and  equal  to  20  to  a  Spanish  Dollar. 

The  lower  denominations  are  different  in  some  parts  of  Spain. 
Thus,  accounts  %re  sometimes  kept  in  the  following  denominations 
at 

CADIZ. 

£    s.    d.  9    c. 
Plate  dollar=:20  rials  vellon,            0    4    6  I  00 

Rial  vellon=8J  quartos,  0    0    2-iV  0  05 

Quarto,  0    0    Off  0  00-58H 

BARCELONA,  VALENCIA,  SARAGOSSA. 

£    s.     d.  $     c. 
Plate  dollar=37i  sols,                      0    4    6  1  00 

Livre=20  sols,  0    2    4|  0  5^ 

Sol=12  deniers,  0    0     Iff  0  02| 

Denier,  0    0    0^  0  00? 

BILBOA. 

£    8.     d.  •    c. 

Plate  dollar=20  rials  vellon,  0    4    6  1  00*00 

Rial  vellon=34  maravedies,  0    0    2^  0  05-00 

Maravedie,  0    0    OfiV  0  00-14if 

ST.  LUCAR. 

£    &    d«  9    c. 

Plate  dollar=10  rials  plate,  0    4    6  1  OO'OO 

Rial  plate=16  quartos,  0    0    5A  0  10-00 

ftuarto,  0    0    Off  0  00-62J 

PORTUGAL. 

£    &    d.  to. 

Milrea-1000  rea8=10  testoons,       0    5    7f  1  25-00 

Rea,  0    0    OfgV  0  00-12^ 

Vintin=20  reas,  0    0     1^  0  02-50 

T€8toon=5  vintins=100  reas,  0    0    6f  0  12-50 

Crusade  of  exchange=4  testoons,    0    2    3  0  50-00 

New  crusade=4t  do.  0    2    8f  0  60-00 

MoidoTe=48  testoons,  17    0  6  00-00 

Joaiu  so  or  fJohan.  =64  testoons,     1   16    0  8  00-00 
The  millrea  is  125  cents  in  the  United  States. 
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HOLLAND. 

Sterling. 

£     8.     d.  $     c. 

Guilder  or  Florin=20  stivers^       0     1    9^%  0  40-00 

Stiver=2  grotes,  0    0     1  ,-{-o  0  02-00 

Grote=8  pennings,  0    0    OV^  0  01-00 

Penning,  0    0    0^  0  00-124 

Shilling=r6  stiver8=12  grotes,      0    0    6^  0  12-00 

Pound  Flemish=20s.=6  guildeiB  0  10    9-^  2  40-00 

Rix  dollar=^2t  guilders,  0     4    6  1  00-00 

Ducat,  1   16    0  8  00-00 

Sovereign,  '17    0  6  00*00 

The  florin  is  40  cents  in  the  United  States. 

HAMBURGH. 

£   s.      d.  9    c. 

Pound=20  shillings  Flemish,       0  113  2  50 

Fl  shil.=12  grotes  or  pence  Fl.   0    0    6f  0  12-500 

Grote  or  penny=6  deniers,  0    0    0^  0  01^ 

Mark  banco=32  grotes  or  2f  shiL  0     16  0  SSf 

Rix  dollar=3  marks,  0    4     6  1  00 

•  Stiver  or  shilling  lubs,  0    0     l-J-  0  02-i% 

Ducat=6^  marlw,  0    9    9  2  16f 

The  Bank  money  of  Hamburgh  is  superior  to  the  currency ;  the 

agiOf  or  rate,  varies,  and  is  sometimes  20  per  cent,  or  more  in  favour 

of  the  Bank  money. 

BREMEN. 

£    8.    d.  9    c. 

Rix  dollar=72  grotes=2^  marks,  0    3    4^  0  75 

Grote,  0    0    oJv  0  01^- 

ANTWERP. 

£    8.     d.  $     c. 

Guilder=34  shillingss40  grotes,  0     1     9f-  0  40 

Shilling=  12  grotes^  0    0    6^  0  12 

Grote,  0    0    OfJ  0  01 

Stiver=2  grotes,  0    0     1^^  0  02 

VIENNA  AND  TRIESTE. 

£    8.     d.  9     c 

Florins:60  cruitzera  0    2    4  0  5l'85iV 

.    Cruit2er=4  fenings,'  0    0    O^V  0  00'866— 

Batzen=:4  cruitzers,  0    0     l-fj-  0  03*46 

Rix  dollar=lJ  florins,  0    3    6  0  77i 

Livre=20  soldi,  0    0    5i  0  09-87' 

Specie  dollar=30  batzen,  0    4    8  1  03*7 

Ducat=60  batzen,  0    9    4  2  07-4 

The  value  of  these  denominations  is  the  same  generally  throug^h 

Austria,  Swabia,  Franconia,  Bohemia,  ISilesia,  and  HMtk%«!r}. 
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HANOVEft  AN©  SAXONY. , 

Sterliog. 

£  8.  d. 

f    c. 

Riz  doIlar=24  grosheo, 

0  3  6 

0  77f 

Gro8h=rl2  fening, 

0  0  If 

0  03H 

Gould  or  guilders:16  grosheh, 

0  2  4 

0  51-85^ 

Ducat=4  guilders  or  gouldfl^ 

0  9  4 

2  07-40 

Specie  dollar  or  hard  dollar, 

0  4  8 

1  087 

POLAiO)  AND  PRUSSIA. 

£    s.  d. 

•    c 

Rix  dollar=&90  grosheiii 

0    3  6 

0  77i 

Florin      =30    do. 

0     1  2 

0  25H 

Gro8h=3  flhelonSy 

0    0  Ofs 

0  00-866— 

Ducat=8  florins, 

0    9  4 

2  07-4 

Frederic  d'or=5  riz  dollars, 

0  17  6 

3  88i 

UVONTA 

» 

£  s.  d. 

$  c. 

Rix  doUar^O  groshen, 

0  3  6 

0  77i 

Florin       =30    do. 

0  1  2 

0  25|f 

Marc        =  6    do. 

0  0  2t 

0  05/f 

Grosh=6  blackens, 

0  0  OiV 

0  00-866  — 

RUSSIA. 

£  8.  d. 

•  c. 

Ruole=100  copecfi^ 

0  4  6 

1  00 

Polling  50    do. 

0  2  3 

0  50 

Copec=4  poluscas, 

0  0  OH 

0  01 

Zervenitz=2  rubles^ 

0  9  0 

2  00 

DENMARK  AND  NORWAY. 

£  8.  d. 

•  c. 

Rix  dollar=6  marks, 

0  4  6 

1  00 

Crown      =4    do. 

0  3  0 

0  66f 

Marc=16  skillings, 

0  0  9 

0  16f 

Skilling, 

0  0  OfV 

0  Olif 

Ducat=ll  marca^ 

0  8  3 

1  83i 

SWEDEN  AND  LAPLAND. 

£  s.  d. 

9  c. 

Rix  doUar^S  silver  dollars, 

0  4  8 

1  03if 

Silver  dollar=3  copper  dollars, 

0  1  6f 

0  34H 

Copper  dollaT=>4  copper  marcs, 

0  0  6f 

0  ll«i 

Copper  marc=8  runstics, 

0  0  It 

002f« 

Duoat=2  rix  doUarcf, 

0  9  4 

2  07if 

SWITZERLAND. 

£  a  d. 

•  c. 

Rix  dollar«=108  cruiUcers, 

0  4  6 

I  00 

Crujtzer^i  fenings, 

0  0  Oi 

0  00-92i^- 

TABLESl.  ^m 


'    Sterlioff. 

£ 

s.  cL 

•    c. 

Fening=3  rap, 

0 

0  0| 

0  00-23fy 

Sol— 12  fenings, 

0  0  \i 

0  02'77f 

Livre  or  gulden=20 

sols, 

0  2  6 

0  55{ 

• 

• 

GENOA,  CORSICA 

.,  Ac 

£ 

s.  d. 

$   c. 

Pezzo  of  exchange= 

a  15  soldi,                0 

4  2 

0  92-59^ 

SoiiH=12  denari, 

0 

OOif 

0  00-80 

Liie=20  soldi, 

0 

0  8H 

0  16-10 

Tesioon=30  soldi, 

0 

1  Oft 

0  24-15 

Pistole=20  lires, 

0 

14  5,V 

3  22-22 

SARDINIA, 

TURIN,  AND  SAVOY. 

£ 

8.  d 

•   d! 

Scudi=6  florins, 

0 

4  6 

1  00 

Florin=l2  soldi, 

0 

0  9 

0  16} 

Sold  i=  1 2  denari. 

0 

0  0} 

0  01,^ 

Lire=20  soldi, 

0 

1  3 

0  27i 

Ducatoon=;7  florins^ 

0 

5  3 

1   16) 

Pistole=13  lires, 

0 

16  3 

3  61i 

Louis  d'or=i6  lires, 

1 

00  0 

4  44t 

ROME  AND  CIVITA  VRCCHIA. 

• 

Current  crown=  10  julios 

0 

5  0        • 

I  Hi 

Julio=8  bayocs 

'    0 

0  6 

0  Hi 

Bh/oc^S  quatrini 

0 

0  0^ 

0  01/, 

Stamped  Julio=10  bayocs 

0 

0  7^ 

0  13f 

StJimped  crown=12 

julios 

0 

6  0 

1  33i 

Pi8tole=3l  julios 

0 

15  6 

3  34i 

FLORENCE  AND  LEGHORN. 

Piastre=6  lires 

0 

4  0 

0  88i 

Lire=20  soldi 

0 

0  8 

0  14-8li 

Soldi=l2  denari 

0 

0  Oi 

0  01-23 

Ducat=7J  lires 

0 

5  0 

1  Hi 

Pistole=22  iires 

0 
NAPLES. 

14  8 

8  25-93 

Ducat=100  grains 

0 

3  4 

0  74'07ii 

Grain=3  quatrini 

0 

OOA 

0  00-74 

Carlins  10  grains^ 

0 

0  4 

0  07-40 

Ounce -3  ducats 

0 

10  0 

2  22-r2irt' 

Pistole-46  carlini 

0 
VENICE. 

15  4 

£  8.  d. 

3  33  33| 

Ducats:24  grofl^ 

0 

4  4 

0  96,^ 

Gro3  or  prosi=5J-  80 

A&^ 

0  0  2j- 

0  04|ir 

Soldi=l2  denari, 

0  0  Oif 

0  Q<i-Tt\ 

hit^20  soldij, 

35      «0  6« 

^  \V^^ 
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In  Leghorn,  a  piastre^  20  soldi  of  Geno9. 
Naples,  a  ducat     =  86     " 
Milan,  a  crown     »:  80    " 
Sicily,  a  crown     =127f  ^' 


M 


f< 


PALERMO  IN  SICILY. 


Sterlinff. 

de    s.     d. 

$    Q. 

Once  or  Onge^SO  tarinfl^ 

0   10     9f 

2  40 

Tarin=20  grains, 

0     0     4A 

0  08 

Grain, 

0     0     Offt 

0  00*4 

Dollar  of  Sicily=240grB.= 

12tarin,    0    4    3fi 

0  96 

Spanish  doilar=252  grains. 

0    4    6 

1  00 

t 

TURKEY. 

£    i.     d. 

0  881 

Piastre=:80  aspers^ 

0    4    0 

Asper=:4  mangars, 

0     0     Of 

0  OMli 

Parac=3  aspers. 

0    0     If 

0  03  33| 

03iic=lO  do.=^  solota, 

0    0    6 

0  11  Hi 

Can\^rouch=lbo  aspera^ 

0    5    0 

1   ll-Ui 

Xeriff=lO  solotas=200  aspers,            0  10    0 

2  22i^i 

• 

SMYRNA. 

£      8.    d. 

9    e. 

Piastres  100  aspers  or  40  paras,         0     1     3-^ 

0  29-4 1-ft 

Asper, 

0     0    OtVo 

0  00-29 

13(3  Paras^Spanish  dollar, 

0    4    6 

1  00-00 

Para, 

0    0    Ofl- 

0  00-73tV 

10  Spanish  dollar8=34  piastres,         2    5    0 

10  00 

ARABIA. 

■ 

£     n    d. 

9  c 

Piastre=60  comashees^80 

caveers^   0    4    6 

1  00 

Coiaashee=7  carrets. 

0    0    O/f 

0  01-66S 

Larin=80  do.     ' 

0    0  lOf 

0  19-05 

Scquiii=100  comashees^ 

0    7    6 

1  66-66} 

Tomond=»^0  Lanns^ 

3    7    6 
EGYPT. 

15  00 

£   s.    d. 

9    e. 

Pic«j3tre=80  aspeis^ 

0    4    0 

0  88f 

Asper, 

0    0    OA 

0   Olll-s^y 

Mpdin=3  aspers, 

0    0     If 

0  03  33tV 

D(»llar=30  medina, 

0    4     6 

1  00 

Ecu  01  rrownsQG  aspers^ 

0    5    0 

1   IMli 

SuU-dnm=:2  ecu, 

0  10  p 
0  10  ^ 

2  22-22} 

Pdfffo  doUiix==^70  medini, 

2  33*33^ 

1 

TARf.m 
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AJjaiERS,  TUNIS  AND  TRIPOU. 

dteriiiur. 

£    ■.     d. 

9  c 

I>onar=4  doubles^ 

0    4    6 

1  00 

Double=2  rials, 

0     1     li 

0  25 

&i;il=10  aspera^ 

0    0    6 

0  12i- 

PistoIe=l5  doubles^ 

0   16    10:- 

2  75 

Zequin=i:l80  aspers 

0  10     \i 

2  25 

Pataca  ChicaJ 

0    0  11^ 

oaiA 

Suitanin3:8j-  patacas  chicas^ 

0    8     li^ 

1  81 

Piastre=3 

0    2  lOf 

0  64 

MOROCCO,  FEZ, 

TANOIERS  AND  SALLEE. 

£    1.    d 

9   e. 

Dollar=28  blanquilfl, 

0    4    6 

1  00 

Blanquil=24  fiuces^ 

0    0     IH 

0  03-57+ 

Ounce=:4  blanquilfl^ 

0    0    7t 

0  14-28t 

Q,uarto=14    " 

0    2    3 

0  50 

Zequin=56    " 

0    9    0 

2  00 

PisU)le=100  " 

PERSIA. 

0  16    Of 

3  57+ 

£     8.    d. 

•   ^ 

Bovello=12  abasheefl^ 

0  16    0 

3  55-55? 

Abashee=4  shahees, 

0     1     4 

0  29-63- 

Shahee=10  coz, 

0    0    4 

0  07-41- 

Larin  ^25  do. 

• 

0    0  10 

0  18-51 

Or=5  abashees, 

BOMBAY. 

0    6    8 

1  48*14 

£     «.    d. 

9  c. 

RQpee=:4  quarters^ 

0    2     3 

0  50 

Cluaner=20  pices=100  reas^ 

0    0    6* 

0  12i 

Rea, 

0    0     0^ 

0  00-125 

Pagoda=^14  quarters, 

1 

0    7  lOJ 

1  75 

Rupee,  gold=60  do. 

1   13     9 

7  50 

Current  mohuss=:15  current 

rupees^ 

1     1     1| 

4  68i 

Current  rupee=50  pice, 

0     1     4f 

0  3l| 

MAPRAS  AND  PONDICHERRY. 

- 

£     s.     d. 

9  0- 

Pagoda;=:36  fanams, 

0     8    3A 

1  84 

Fanam=8pice=80  cash, 

0    0     2f 

0  05+ 

Pice=2  viz=10  cash, 

0   0   OH 

0  00-64— 

Rupee=10  fanamfl. 

0    2    3f 

0  51+ 

Crown=2  rupees, 

0    4    7i 

1  02+ 

Rupee,*  gold=4  pagodas. 

1   13     Hi 

7  36 

Bengal,  or  new  Sicca  rupee, 

0    2    3 

0  50 

•  Laekqffvpee$  is  100000,  and  340  Skca  rapeei  ytm  emiaitly  fcr  100  Star 
pagodas. 
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Pagoda  is  184  cents  in  the  United  States. 
Sea  shells,  called  cowries  are  used  for  change;  their  value  wifiB 
with<  their  quality. 

CALCUTTA  AND  CALLICUT. 

Steriing. 
£   B.    d.  9    c. 

Rupee=16  annaa^  0  2  3  0  50 

Anna=12  pices,  0  0     Ifi  0  03J 

Fanam=4    do.  0  0  6}  0  i2| 

Crown  or  Ecu=2  rupeeSi  0  4  6  1  00 

Pagoda=56  annas,  0  7  lOj  1  75 

100  Sicca  rupees=116  current  rupees. 

PEGU,  JAVA,  SUMATRA,  &c 

£  8.  d.  ^    c 

Dollar=:900  fettees,  0  4  6  1  00 

Fetiee=10  cori,  0  0  0^  0  OOi 

Tical=500  fettees,  0  2  6  0  55^ 

Rial,  crown  or  ecu=2  ticals  0  5  0  1  Uf 


CHINA. 

£  8.  d.  8    c. 

Tale=10  macefl^  0  6  8  1  48^ 

Mace=lO  candereens,  0  0  8  0  14*81 

Caiidereen=10  cash,  0  0  Of.  0  01*48 

The  Spanish  dollar  passes  at  72  candereens,  which 

makes  the  candereen  worth,  0  01'38{ 

But  the  tale  is  reckoned  in  the  United  States,  1  48*00 

JAPAN. 

£  B.  d.  S   e. 

Tale=10  mace=rix  dollar,  0  3  4J  0  75 

Mace=10  candereens,  0  0  4^;^  0  07| 

Candereen=2  pitis,  0  0  24V  0  03*75 

BiANILLA. 

£  s.  d.  8    e. 

Dollar=:8  reals,  0  4  6  1  00 

Real=12  quartos,  0  0  6}  0  12| 

ftuarto,  0  0  OiV  0  01^ 

BATAVIA. 

£  0.  d.  $    e^ 

Spanish  dollar=64  stivers  0  4  6  1  00 

Stiver,  0  0  Off  0  01  ft 

Rix  dollar=48  stivere  v  0  3  4|  0  75 

Ducatoon«80  do.  0  5  7]^  1  25 
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COLOMBO  IN  CEYLON. 


£s.  d. 

•  c. 

Spanish  dollar=64|  stivers^ 

0  4  6 

1  00 

Sliver, 

0  0  0^ 

0  01-55 

Rupee=30  stivers, 

0  2  lA 

0  46-53i 

Rix  dollar=48  do.  =8  shillings, 

'0  3  4A 

0  74-45 

4 

ENGLISH  WEST  INDIES. 

The  principal  difference  is  in  the  number  of  shillings  in  the  Spa- 
nish dollar,  while  a  pound  is  20  shillings,  and  a  shilling  is  12  pence^ 
at  Jamaica  and  Bermudas,  the  Spanish  dollar  is  6  shillings  and  8 
pence.     Hence  the 

£  s.  d.  V    c. 

Pound=20  shillings=3  dollars,  0  13  6  3  00 

Shilling=i2  pence,  0    0  8-^        0  15 

Penny,  .    0     0  OfJ-        0  01-25 

At  Barbadoes,  the  Spanish  dollar  is  6  shillings  and  3  pence. 
Hence  a 

Pound=20  shillings  0  14  41  3  20 

Shilling=12  pence  0    0  8if        0  16 

Penny  0    0  Of-J        0  OIJ 

FRENCH  WEST  INDIEa 

(n  some  of  the  Islands  the  Spanish  dollar  passes  for  8  livres  and 
5  sols,  and  in  others  for  9  livres.     In  the  former,  the 

£.  s.   d.  D.  c. 

Livre=20  sols  0  0  6A  0  12^ 

Sol=l2  deniers  0  0  Oif  0  OOeOft 

8  livres  5  sols  0  4  6  1  00 
In  the  latter,  the 

Livre=20  sols  0  0  6  0  1 U 

Sol=12  deniers  0  0  0 A        0  00  55i 

9  livres  0  4  6  1  00 

IN  MARTINICO,  TOBAGO,. AND  ST.  CHRISTOPHERS. 

The  English  inhabitants  keep  their  accounts  in  the  denomina- 
tions of  English  money,  and  the  French  in  those  of  France.  But 
the  round  dollar  passes  for  9  shilings,  and  the  current  dollar  at  8 
shillings  and  three  pence,  or,  the  rouiui  is  to  the  current  dollar  as 
12  to  11.  So  that  99  livres=::ll  round  dollars  or=12  cunent 
dollars. 

SPANISH  WEST  INDIES. 

£.  s.  d.         9  c. 
DoUar=:8  reals  0  4  6  1  00 

Real  ^^,  0  0  6i         Q  Vi\ 
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TABLE  11. 

OF  THE  MONEY  OP  THE  JEWS,  GREEKS,  AND  ROMANS,  WITH 
THE  VALUE  IN  STERLING  AND  FEDERAL  MONEY  * 

OF  THE  JEW& 

£.      8.   d.  9      c. 

TfileDt=50  maneh  342    3    9         1520  83} 

Maneh,  or       |=:60  shekels  6  16  lOj-  30  411 

Hebrew  raina )  »  » 

Shekel=2  becah  0    2     3|  0  50fi 

Bec?ih=10  gerah  0     1     l|f  0  25ff 


Gerah  0    0     l^VV  ^     ^ii\ 

Sextula  0  12    Oi^  2  67^5- 

Siclus  aureus  1   16    6  8  11^ 

Talent  of  Gold  5475    0    0  25533  33| 

In  this  estimate  the  value  of  gold  is  to  that  of  silver  nearly  as 
16  to  1. 

OF  THE  GREEKS. 

£    8.  d.  $  c. 

Drachmaal}  tetrobolum  0    0  7|  0  14;^ 

*retrobolum=2  diobolum  0     0  5^  0  09ff 

Diobolum=2  obolus  0     0  2-iV  0  04-J-}f 

Obolu8=2  hemiobolum  0    0  1,^  0  02-^ 

Heiniobolum=4  chalcus  0    0  Of^  0  Ol^ff 

Chalcus=78epton  0    0  OfJ*  0  OO^^neuij, 

Didrachmon=2  drachma  0     1  3J  0  28^ 

Tetrard  statu=2  didrachm^  0    2  7  0  67^ 

Mina=100  drachmae  3    4  7  14  35^ 

Talent=60  min»  193  15  0'  861  1 1-^' 

100  Talents  19375    0  0      86111  ll-J- 

Statu  aureusf:25  drachma  0  16  1}  3  5BH 

Statu  daricus=50  do.             >  i   iq  oi  t        II 

according  to  Josephua^       \  1  12  3J  7  l7tT 


OF  THE  ROMANS. 

£  s.  d.  $  c. 

Denariu8=2  quinarii  0  0  7f  0  14f} 

Cluinarius==2  sestertii  0  0  3f  0  07  ^^-i^- 

Sestertius=2i  asor  libella  >             o  0  IW  0  03-^ 

=4  teruncu  J                         i«  "  "^tit 

Teruncius  0  0  Of}  0  00^  nearly. 

Sestertium=  1000  sestertii  8  1  5^  35  87 

♦  Amhon  differ  respecting  the  piecne  vahie  of  andent  moner.    Thi  ^vi«»«a>» 
miniAte  20  here  given,  which  la,  at  least  sufficiently  near  the  troth. 
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£    a    d.        D.      c, 

Decius  sestertium=1000  ses- 

tertia  8072     18  4  35879  63 

Centies  sestertium,  or  centies 

HS.  was  10000  sesterlia,  or  80729     3  4 
Millies  HS.  was  100000  ses- 
terlia, or  807291     13  4 
And  the  millies  centies  HS. 

was  the  sum  of  the  last 

two,  or  888020     16  8 

Aureus=25  denarii  0     16  1^  3  58f} 

This  ratio  of  the  aureus  to  the  denarius  is  that  mentioned  bj 
Tacitus. 


TABLE  III. 

OP  MEASURES  OF  LENGTH  AND  CAPACITY  AND  WEIGHTS 

I 

OF  VARIOUS  COUNTRIES. 

* 

The  table  of  English  and  American  measures  has  been  given 
under  compound  addition. 

Compared  with  the  French  measure,  the  English  inch  is 
•02539940539585323821235+  of  a  French  metre. 


A  Foot  English 

Yard=r3  feet 

Rod  or  pole=5^  yards 

Mile=320  rods 

Li€ague=3  miles 

Ell  English=5  quarters  of  a  yard 

Ell  Flemish=3  do. 

Ell  French=6  do. 

Wine  gallon=231  cubic  inches  English 

Ale  do.=282  do. 

Gallon,  dry  measure=268*8  do. 

Bushel=32  quarts=2 150-42  do. 

Wine  quart=57'75  do. 

Ale  do.=70*5  do. 

Dry  do.=67-2  do. 

Wine  Hogshead=:63  gallons 

SCOTLAOT). 


3  Feet  make  1  e\\ 

1  Mile=5760  feet, 

30  Scotch  ells  are  equal  to 

30  Scotch  miles, 


French  metref . 

0-30479286+ 

0-91437859+ 

602908227— 

1609-30632588+ 

4827-91997764+ 

1-142973 

0-685784 

1-371568 

French  litres. 

3-3735 

4-6208 

4-4043 

35-2343 

0-9463 

1-1552 

MOU 

238-4509 


English. 
37*2  inches. 
5952  feet. 

31  yards. 

31  rELU»&. 


4ie 
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1  Fall=r6  ells, 

48  Scotch  acres  are  very  nearly 


223i  inches. 
61  acreiL 


« 

For  the  measure  of  Wheats  Peas,  Beans,  Rye,  and  WhiU  Salt 
100  Bolls  equal  409  bushels,  Wiachester  measura 

For  Barley,  Oats,  and  Malt 

100  Bolls  equal  596  bushels,  Winbhester  measure. 
Note.  The  Boll  varies  ia  different  parts  of  Scotland. 

IRELAND. 

The  Irish  and  English  foot  and  yard  are  equal 
The  Irish  mile,  =2240  yards. 

11  miles  bish,\  14  mile& 

121  acres  "  196  acres. 

The  Irish  bushel  contains  17408  cubic  inches. 


Metre, 

Deca-metre=10  metres, 
Hecto-metre=100  " 
Kilo-metre=1000  " 
Myria-metre= 10000  " 


Deci-metre=-,^  metre, 
Centi-metre=i-^,  " 

Milli-meue=xyVT  " 


FRANCE.* 

French  feet. 
3078444 
3078444 
307-8444 
3078444 
30784.44 

French  inches. 
3-6941328 
0-36941328 
0036941328 


Engikh  iwt.* 
3-2809167 
32  809167 
328-09167 
3280-9167 
32809  167 

English  inches. 
3  93710004 
0-393710004 
0  0393710004 


French  lines.  English  lines. 

Metre,  443295936  4724520048 

Ctuadrant  of  the  Meridian,  100  French  decrees,  90  English  degrees 

*  France  is  the  only  nation,  which  has  established  an  invariable  standard  of 
measure.  The  linear  unit  of  the  French  measure  is  the  metre.  Bj  accurate 
observations  and  calculations  the  length  of  the  lueridian  from  the  Equator  to 
the  pole,  which  passes  through  the  city  of  Paris,  was  ascertained  to  be  5130740 
toises  of  six  feet  each  of  the  ancient  French  measure.  This  number  of  tnises 
is  equal  to  30784440  French  feet,  or  32809167  English  feet.  The  metre  is  one 
ten  miilionth  part  of  this  arc  of  the  meridian,  or  .10784^^  feet,  which  is  3  feet 
11  lines,  and  yUUJLsji  of  a  line  of  the  former  French  measure.  All  other  mea- 
sures arf  derived  from  the  metre. 

In  England,  it  has  been  proposed  tb  make  the  length  of  the  pendulum  to  vibrate 
seconds  at  London,  the  standard  of  measure  At  the  level  oi  the  sea,  and  when 
the  temperature  is  B2d.  Far.  and  in  lat.  51d.  31'  8'4"  N.  the  length  of  the  ))endu- 
lum  to  vibrate  in  a  second  in  39- 1386  inches,  English,  as  very  accurately  determi- 
ned by  Capt  Kater.  According  to  Capt.  Katers  measure  the  French  metre  is 
39-37076  inches  English,  at  the  same  temperature,  and  may  oe  taken  with  sufficient 
accuracy  to  be  39'37l  inches.  These  meafures  will  vary  a  little  according  to  the 
scale  on  wtiich  they  are  cstiMiated.  If  Trougbton's  scale  of  36  inches  be  taken  a» 
the  standard,  Grencral  Roy's  Si*.ale  is  36-00031)  inches,  and  Bird's  ParlianientaiT 
standard  of  1758,  is  3600023  inches.  And  if  the  scale  of  1758  be  the  standaid, 
Troiighton'8  ticaie  is  35  !i0977  inches.  According  to  Mr.  Haader  the  FroncK 
metre  is 3-2di6ffm  feet  on  Tioughton's  Scale. 
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French  feet  EngH-h  feet. 

Degroe=54  min.  Engr.  100  m in  Fr.  30/'s44-4  31i80Hl-67 

Mimite=n2-4  sec.  Eng^.  100  sec.  Fr.  3078-444  3280-0 167 

The  are  is  the  square  of  the  decormetrej  and  is  the  unit  for 

square  measure. 

Fvench  square  f<>et        Englieb  eqnare  feet. 

Are,  947  -OS  1 7461 1 3  1 070  44 1 43923 

Square  metre  or  Centiare,  9-476817461 13         10  7G44148«J23 

The  litre  is  the  cube  of  ^he  dtctmtirt^  and  is  the  unit  for  drj  and 

liquid  measure. 

French  cuhic  inches.    Eng.  cuhic  inches. 
Litre,  50-412416  61-028 

Hectolitre=13  veltes  3}  pints,  6102*8 

Paris  pint  is  fi?,f ,;*i^?^u  litre  or  46  95  cubic  inches. 
The  $ttrt  is  a  cubic  metre,  and  is  the  unit  for  Cubic  or  Solid 

Measure. 

French  cubic  feet.    English  cubic  feet, 
Stere,  20  17385  35-317 

OF  THE  OLD  FRENCH  MEASURES. 

French  feet  English  feet. 

The  Toise,  6  6-3946266+ 

Aune  or  Ell,  3-63t  3-8782+ 

•     Foot=  12  inches,  1-  1-06577 11+* 

•Inth=l2  lines,  O-Jg-  0*0888142+ 

A  French  League  is  nearly  2|  English  miles,  or  about  |f  of  an 
English  League. 

By  a  decree  of  1812,  the  Toise,  Aune,  Foot,  &c.  are  allowed  to 
be  the  denominations  of  measure  for  the  common  people  of  France, 
in  the  following  ratios  to  the  mtire. 

ToiBe=2  metres,  .  6*56  English  feet  nearly. 

Foot=i-  metre,  0-5468 

Inch=TV  ro«tre,  0-2734 

Aune  or  £U=:=li  metre,  3*9371 

Bushel=|  Hectolitre,  762-854  cujsic  inches. 

The  old  iitron=40  393455if  French  cubic  inches,  by  statute,  but 
the  common  litron  is  488224  English  cubic  inches. 

Weight.  English. 

Paris  pound  or  16oz.=2  marcs,  7560grs 

Ounce,  472-5 

16  pounds  are  2  libs.  Troy. 

63oz.  64oz.  Troy. 

100  pounds      108lb8.  AvoirdupoiS) 

"92^  I  do.  100  da 

25     do.  27    do. 

1  Kilogramme  45*35  do. 

1  Hectogramme  453.50  do. 


*  The  ratio  of  thfe  French  to  the  English  foot  here  aarigned  is  verj  little,  dlib- 
rent  fxran  1  to  XyH^>  which  was  formerly  considered  as  the  true  ratio. 
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TABTFA 

HAMBUaaH. 

100  Ells, 

62J  yards. 

16    do. 

10      do. 

1  German  znile^ 

4  milea 

100  lbs. 

107J  lbs. 

100    do. 

1  Shippound, 

280    da 

SWEDEN. 

1026-275  feet, 

1000  feet 

1000         do. 

974-397  da 

1        Can  or  Kann, 

159-864  cub.  incfi. 

8777125  Victualievigt, 

,  lOOOlbs.  Troy. 

1333*4935  Skulpouuda, 

1000  do.  Ay. 

HOLLAND. 

100        Ella» 

76yds. 

133i        do. 

100  da 

1        Dutch  mile, 

^  miles. 

1        fts=2marGBsl6oB. 

6776grB. 

100        lbs. 

109ilbe. 

91iftV  do. 

100  da 

219        do. 

200  do. 

ANTWERP. 

• 

100      Brabant  Ells, 

74yds. 

135/f            do. 

100  da 

100      lbs. 

104ilb6. 

96      do. 

100  da 

Quintal- lOmyriogrammes,  204}  do. 

100      pots  of  Brabant, 

36|  gallona 

BREMEN. 

100      ft, 

1101. 

90ii  do. 

100  da 

1      Last, 

80  bushels. 

DENMARK. 

96  lbs. 

lOOlbsL 

100  lbs. 

104i  da 

1  Shippound=3201b6.  or  20  > 
lispounds,                      ) 

333)  da 

1000  Feet, 

1049 

RUSSIA. 

1  Arsheen, 

28  inches. 

9        da 

7  yards. 

TABLES. 
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100  Ibfi: 

1  poocl=401bfl. 
1  Borquii  =10poodi^ 
Rufisian  Verat, 


SPAIK 


Vara  or  Barra=^  of  Fiench  eU, 

Vara,  of  Gataloiiia=l4         da 

100ft, 

Arobe=2Mba 

Spanish  le.aguc^ 


BILBOA, 


100  Varan^ 
100  ft, 

100  ft  of  iron, 
32  velts, 
100  fanagnfii^ 


PORTUGAL. 


Cavedo=26}  Eng.  in.  or  accuratelj, 
Vara        48)        do.  do. 

32ft=t  arobe,  nearly 

Ctuintal=:4  arobes  or  128  ft 
60  Alquiers  or  1  Moy, 
Fanga=?4  alquiers, 
CanaiIo=4  quarteels^ 
Almude=:12  caaado% 


Engliih. 
88^Ibs. 
33f.do, 
833     do. 
I  mile. 


27471  feet. 

5-8173  do. 
97ft. 
24i  do. 

3}  miles. 


108yd& 
106^lb& 
100  ft. 
66  gallons. 
152  bushels. 


26*5933  inches. 
44-66 
33ft. 
132ft, 
24    bushels. 

1*        do. 

3    pints. 

4^-  wine  gallonsi- 


Cane, 

Pound  of  silk, 
lOOlbs. 
Cantar=100  rotolos^ 


XiAPLEa 

a7  feeCy  or    84  inches. 
]2oz. 
64^  lbs. 
1961bs. 


LEaHORK 


HMbe. 


100  brasses^ 
Ci«ne=4  brasses^ 
116  sacks^ 


Brace, 

100  ft  of  Tiennaj 

3|  Staros^ 

Stnro, 

Barrel  of  wioey 


100  quarters, 
TRIESTE. 

27  inches^  or 

I  quarter. 


112ft. 
64yd8. 

800  bushels* 


f  yard. 
123     ft  Av. 

8    bushels. 
2i     do. 
18  gallons. 
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PALERMO  m  SICILY. 


Cantar, 

Rottoli^^-^o  cantar, 

Pound  weight, 

Salrn, 

Caffis, 

Cantor  of  oil, 

Barrel, 


SBffYRNA. 


Pike, 
45  Okea, 
40|  do. 


nearly, 


BOMBAY. 


Maud, 

Siirat  maud, 

Sur.it  Candy=2l  S.  maudfl^ 

Bombay  Candy  =21  B.  inaudia^ 

Th&ft  is  the  English  lb. 


MAD&Aa 


Picul=lOO  cattas, 

Cfttln, 

Muuri, 
Oandy=:20  mauds^ 


CALCITTTA. 


Cavid, 

Bnzar  maud, 
Factory  do. 

i  MHud=:40  Seere,  and. 

1  Seer=16  chittacks. 


CHINA. 


Oovid, 

Picul=100  cattaa, 
Cattail 6  tales 


BATATIA. 


Endisli. 

76Tbs. 


Av. 


IJib  nearly. 
|ik. 
485  ft. 

3^  gallons. 
25        da 

9        do. 


}  yd.  nearly. 
123|ft  Av. 
112    da 


JCwt. 

srjibs. 

784  da 
588  da 


133]llb6. 

ijft. 
25ft  Troy. 
5001bs.  do. 


|Cwt 
75  ft. 


14t«j  incbea 
133i  ^^ 
lift. 


Picul  «  100  cattas  =   145ft   Dutch  s  133)  ft. 


MANILLA. 


100ft, 

Arobe  or  25ft, 

Piculs5jf  arobei^ 


104ft 
26  da 
143  da 


ACCOUNT  OF  THE  GliBOOBIAN  STYLE,  <kc.     481 

JAPAN. 

Englitb. 
Hichey  or  Ichan,  3J  feet. 

Catta=^16  mace,  ISlft 

Mace=10  tales,  t  do. 

Balec,  16|  gallons. 

FRENCH  WEST  INDIES. 
104ft»  112    lbs. 


AN    ACCOUNT    OF   THE    OREGORIAN    OR  NEW  STYLE,   TOGETHER  WITH  SOME 
CHRONOLOGICAL    PROBLEMS,    FOR    FINDING    THE    EPACT,    GOLDEN    NUMBER, 

moon's  age,  &,C, 

PoF£  Grbqory  the  Xlllth  made  a  reformation  of  the  calen- 
dar. The  Julian  calendar,  or  old  style,  had,  before  that  time,  been 
in  general  use  all  over  Europe.  The  year,  according  to  the  Julian 
calendar,  consists  of  three  hundred  and  sixty  five  days  and  six  hours; 
which  six  hours  being  one  fourth  part  of  a  day,  the  common  years 
consisted  of  three  hundred  and  sixty  five  days,  and  every  fourth 
year,  one  day  was  added  to  the  month  of  February,  which  made 
each  of  those  years  three  hundred  and  sixty-six  days,  which  are 
usually  called  leap  years. 

This  computation,  though  near  the  truth,  is  more  than  the  solar 
year  by  eleven  minutes,  which,  in  one  hundred  and  thirty-one 
years,  amounts  to  a  whole  day.  By  which*  the  Vernal  Equinox 
was  anticipated  ten  days,  from  the  time  of  the  general  council  of 
Nice,  held  in  the  year  325  of  the  Christian  Era,  to  the  time  of  Pope 
Gregory ;  who  therefore  caused  ten  days  to  be  taken  out  of  the 
month  of  (3ctober  in  1582,  to  make  the  Equinox  fall  on  the  21st 
of  March,  as  it  did  at  the  time  of  that  council  And  to  prevent 
the  like  variation  for  the  future,  he  ordered  that  three  days  should 
be  abated  in  every  four  hundred  years,  by  reducing  the  leap  year  at 
the  close  of  each  century,  for  three  successive  centuries,  to  common 
years,  and  retaining  the  leap  year  at  the  close  of  each  fourth  cen- 
tury only. 

This  was  at  that  time  esteemed  as  exactly  conformable  to  the  true 
solar  year ;  but  Dr.  Halley  makes  the  solar  year  to  be  three  hundred 
and  sixty-five  days,  five  hours,  forty  eight  minutes,  fifty  four  seconds, 
forty-one  thirds,  twenty-seven  fourths,  and  thirty-one  fifths :  Accord- 
ing to  which,  in  four  hundred  years,  the  Julian  year  of  three  hundred 
and  sixty-five  days  and  six  hours  will  exceed  the  solar  by  three  days^ 
one  hour  and  fifty-five  minutes,  which  is  near  two  hours^  so  that  in 
fifty  centuries  it  will  amount  to  a  daj'. 

Though  the  Gregorian  calendar,  or  new  style,  had  long  been 

used  throughout  the  greatest  part  of  Europe,  it  did  not  take  place  in 

Great  Britain  and  America  till  the  first  of  January,  1752;  and  in 

September  following,  the  eleven  days  were  adjusted  by  calling  the 

third  day  of  that  xnenth  the  foiurtoeatb,  and  continuing  the  rest  in 

their  ordMr. 
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CHRONOLOGICAL  PROBLEMS. 

Problem  L 
Ai  there  art  three  leap  years  to  be  abtited  in  every  four  eenturiet .-  A> 
iAow  how  to  find  in -wkiek  century  the  last  year  isto  bta  ieapyear, 
and  in  which  it  it  not. 

RuLK. 

Cut  off  two  ciphers,  and  divide  the  remnining  figures  hj  t;  d 
nothing  remain,  the  year  is  a  leap  j'ear. 

EiAKP,  I.  Theyeai  18|00.  Exavp.  3.  The  year  20|0a 

4)18(4  4)20(5 

16  30 


ExAMP.  2.  The  year  I9|00.  Examp.  4.  The  year  40|0a 

4)19(4  4)40(10 


The  first  and  second  examples,  having  remainders,  show  the  years 
to  be  common  years  oF  three  hundred  nnd  sixty-five  days;  but  the 
third  and  fourth,  having  no  remaindera,  are  leap  years  of  three  hun- 
dred and  sixty  six  days. 

Pbobleh    IL 

To  find,  with  Ttgard  to  any  other  years,  whether  any  given  year  bt 

leaf  year,  and  the  contrary. 

Divide  the  proposed  year  by  4,  and  if  there  be  no  remainder,  after 
the  division,  it  is  lenp  year;  but  if  1,  2  or  3  remain,  it  is  the  first, 
second  or  third  iifier  leap  year. 

ExAMp.   1    For  the  year  1784.         Examp.  2.  For  the  year  178& 
4)1784(446  4)1780(446 

IC  16 


24  S4 

0  2(    second  after 

{    leap  year. 
Pkoblim  III. 
To  find  the  Dominical  Letter  for  any  year,  according  to  the  Julian 
method  of  calculation. 
Rule. 
■  "-"to  the  year  its  fcwrth  part  and  4,  and  divide  that  sum  by  7: 
^  remain,  the  Dommical  Letter  is  G ;  but  if  there  be  nny 
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remainder,  it  shows  the  letter  in  a  retrograde  order  from  G,  begin- 
ning the  reckoning  with  F ;  or,  if  it  be  subtracted  from  7,  you  will 
have  the  index  of  the  letter  from  A,  aqcounting  as  follows 

A  B  C  D  E  F  a 
12  3    4   5    6   7 
EzAMP.  For  the  year  1786. 
L  Given  ycar=1786 
Add  I  Its  fourth  =    446 
(     And  4 

7)2236(319 
21 

13 

7 

66 
63 

And  7 — ^3:=:4=D,  reckoning  from  A. 

Problem  IV. 

To  find  the  Dominical  Letter  for  any  year  according  to  the  Gregori- 
an computation. 

Rule. 

Divide  the  year  ana  its  fourth  part,  less  1  (for  the  present  cen- 
tury) by  7 ;  subtract  the  remainder  after  the  division,  from  7,  smd 
this  remainder  will  be  the  index  of  the  Dominical  Letter,  as  be- 
fore :  if  nothing  remain  it  is  G. 

ExAMP.  1.  For  the  year  1810.        Ezamp.  2.  For  the  year  1812.* 
AAA  J  Given  year=1810  1812 

^^^  I  Its  fourth  =  452  453 


2262  2265 

Subtract       1  1 


7)2261(323  7)2264(323 

21  21 

16  16 

14  14 

21  24 

21  21 

And  7— 0«7=*G. ,  And  7-^=4«D. 

*  Here  it  u  to  be  observed,  that  every  leap  year  has  two  Dominical  Letters ; 
that,  found  by  this  ruki  is  the  Dominical  Letter  firom  the  Iwrent^  fiSd^  ^k^  ^^ 
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Problem  Y. 

Tojind  the  Prime,  or  Golden  Numbor. 

Rule. 

Add  1  to  the  given  year;  divide  the  sum  by  19/aDd  the  remain- 
der, after  the  division,  will  be  the  Prime ;  if  no^iBg  remain,  then 
19  will  be  the  Golden  Number. 
ExAXP.  For  the  year  1786. 
To  the  given  year  1786 
Add        1 


19)1787(94 
171 


77 
76 

1  Grolden  Number. 
The  Golden  Number,  or  Lunar  Cycle,  is  a  period  of  19  years, 
invented  by  Meton,  sax  Aiheniafif  and  from  him  called  the  Metoidck 
Cycle.  The  use  of  this  cycle  is  to  find  the  change  of  the  moon ; 
became  after  19  years,  the  changes  of  the  moon  fall  on  ihe  same 
days  of  the  month  as  in  the  former  19  years ;  though  not  at  the 
same  time  of  the  day,  there  being  an  anticipation  of  one  hour, 
twenty-seven  minutes^  forty  one  seconds,  and  thirty  two  thirds; 
which,  in  312  years,  amount  to  a  whole  day.  Hence,  the  Golden 
Number  will  not  nhow  the  true  change  of  the  moon  for  more  than 
three  hnndfed  and  twelve  years,  witbout  being  varied.  But  the 
golden  number  is  not  so  weU  adapted  to  llie  Gregorian^  as  the  J»- 
lian  calendar :  The  epaet  being  more  certain  in  the  new  «tyle^  to 
find  which,  the  golden  number  is  of  use. 

Problem  VL 
To  find  the  Julian  Epaet 

Rule. 

First  find  the  Golden  Number,  which  multiply  by  1 1,  and  the 
product,  if  less  than  30,  will  be  the  number  required ;  if  the  pro- 
duct exceed  30,  then  divide  it  by  30,  and  the  remainder  is  the 
epact. 

ExAMP.  1.  For  the  year  1786. 

Febmary  to  the  end  of  the  year;  and  the  next  in  the  order  of  the  alphabet  serves 
from  the  first  of  Jannary  to  the  twentjr  fourth  of  February. 

In  the  9(1  Example  i)  ia  the  Dominicad  Letter  for  the  year;  but  £,  the  next 
in  the  order  of  the  alphabet,  \b  the  Donunical  Letter  for  January  and  February 
From  this  iiitenruptton  of  the  Dominical  Letter  every  fourth  year,  it  is  twenty- 
right  years  bcfnpc  the  Dominical  Lettrr  rrtums  to  the  same  o^er,''wl]icfa,  wer9 
//  not  for  the  leap  years,  would  TCtum  to  the  same  every  seven  yeaii. 
Tb^0jde  of  twenty-eight  yean  is  caSVed  iVft  C^jc^ft  oS  >^  ^^osu 
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To  the  given  year  1786 

Add       1 


19)1787(94 
171 


77 
76 

Golden  Number=l  and  Ixll^ll  the  Julian  Epact. 
ExAMP.  2.    For  the  year  1791. 
1791 
1 


19)1792(94 
171 


82 
76 


6=Golden  Number,  and  6x11=66,  therefore  30)66(2 

60 


Problem  VIL 


Epact     6 


Tbfind  the  Gregorian  Epact 

Rule.  Subtract  1 1  from  the  Julian  Epact :  If  the  subtraction 
cannot  be  made^  add  30  to  the  Julian  Epact ;  then  subtract,  and  the 
remainder  will  be  the  Gregorian  Epact:  if  nothing  remain,  the 
Epact  is  29. 

Or,  take  1  from  the  Golden  Number,  and  divide  the  remainder 
by  3 ;  if  1  remain,  add  10  to  the  dividend,  which  sum  will  be  the 
Epact;  if  2  remain,  add  20  to  the  dividend ;  but  if  nothing  remain, 
the  dividend  is  the  Epact. 

ExAMP.  1.  Forihe  year  1786.  Examp.  3.  For  the  year  1791. 
The  Julian  Epact  being  1 1  The  Julian  Epact  being  but  6 

Subtract  11  Add  to  it  30 


0 


Becai^se  notning  remains  the 
Epact  is  29.  « 

Or,         , 
Examp.  2.  For  the  year  1786. 
The  Golden  number  benig  1 


36 

Subtract  U 


Gregorian  Epact=:25 
Or, 
Examp.  4.  For  the  year  179L 
Take  from  it  1'   The  Golden  number  being  6 
—  Take  irom  it    1 


Divide  by  3)0(0 
There  being   no   remainder, 
the  Epact  is  29,  as  before. 

36* 


3)6(1 
8 
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Therefore,  as  2  remains,  add  20  to  the  dividend,  and  it  gbrm 
the  Epact  25,  as  before. 

A  gemraZ  Ride  for  finding  the  Gregorian  Epact  forever. 

Divide  the  centuries  of  any  year  of  the  Christian  Era  by  4^  (re- 
jecting the  subsequent  numbers ;)  multiply  the  remainder  by  17,  and 
to  this  product  add  the  quotient  multiplied  by  43  ;  divide  this  sum 
plus  86  by  25,  multiplying  the  Golden  Number  by  11,  from  which 
subtract  the  last  quotient,  and  rejecting  the  thirties,  the  remainder 
will  be  the  Epact. 

ExAMP.    For  the  year  1786. 

Rejecting  the  subsequent  numbers  86,  it  will  be  17. 
4)17(4 

16 

—  Golden  Numbcr=  1 

1  Multiply  by  1 1 

Multiply  by  17  — 

_  11 

1 7  Subtract  the  last  quotient:^  1 1 

Add  4X43=172  — 
00 

189  Therefore,  as  nothing  remaiqi 

Add    86  the  Epact  is  29,  as  before. 

25)275(11 
25 


25 
25 


4  -y 

A    TABLE    OF   THE    NINETEEN 

BPACT8 

rOR    THE  JULIAN    AND   <mEGO-| 

■ 

EUAII  ACC0DNT9, 

BY  THE  GOLDEN  NUMBER. 

1 

Julian 

Greg. 

Julian 

Greg. 

Juliiui 

Greg. 

G.N. 

':         1 

Epact 

Epact. 

G.N. 

Epact 

Epact 

G.N. 

Epact 

Epact 

11 

29 

7 

17 

6 

13 

23 

12 

2 

22 

11 

8 

28 

17 

14 

4 

23 

3 

3 

22 

9 

9 

28 

15 

15 

4 

4 

14 

3 

10 

20 

9 

16 

26 

15 

5 

25 

14 

11 

1 

20 

17 

7 

26 

6 

6 

25 

12 

12 

1 

18 

18 

7 

19 

29        18  1 

Problsx  vni. 

To  calculate  the  MooWs  age  on  any  given  day. 

RvLB.  To  tbe  given  day  of  the  month,  add  the  Epact  and  num- 
wer  of  the  month :  If  the  sum  be  less  than  30,  it  is  the  Moon's 
•£[^  but  if  it  exceed  30,  then  take  30  from  it,  and  the  remainder 
Vlll  be  the  Moon's  age. 

Note,    The  numbers  to  be  added  to  the  following  monthsL  are 
follow : 
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To  -< 


■January 
February 

'Vpril 

May 

June 


0  rjuly 

2  I  Aug'ust 
1 J  September 

^2  I  October 

3  j  November 

4  (,  December 


BxAHPLK.    For  January  25th,  17>^6. 

C  Given  day  =25 

Add  ?Epact  =29 

f  No.  of  the  month      =00 

54 

Subtract  30 

24=Moon'8  age. 
Problem  IX. 

To  find  the  times  of  ike  New  and  Fidl  Moon^  and  the  first  and  last 

Quarters. 

RuLS.  Find  the  Moon^s  age  on  the  given  day,  then  if  it  be  15, 
the  Moon  will  be  full  on  that  day,  and  by  counting  7^  days  back- 
ward and  forward  you  will  have  the  first  and  last  quarters,  and  by 
counting  backward  and  forward  15  days,  you  will  have  the  times  of 
the  last  and  next  change;  but  if  the  age  of  the  Moon  be  greater 
than  15,  take  15  from  it,  and  the  remainder  will  show  how  many 
days  have  passed  since  the  last  full  moon,  and  counting  these  back- 
waiil,  you  will  have  the  day  the  last  full  nioon  happened  on,  and  by 
knowing  that,  we  can  find  the  change,  or  either  of  the  quarter^  as 
before. 

Again,  if  the  age  of  the  moon,  on  the  assumed  day,  be  less  than 
15,  then  take  that  from  15,  and  the  remainder  will  show  how  msLaf 
days  are  to  nm  till  the  next  full  moon,  which  you  will  have  by  add- 
ing the  remainder  to  the  assumed  day ;  and  proceeding  as  before^ 
yon  will  have  the  days  of  the  change,  and  either  quarter  aa  above. 
ExAKP.  For  January  25th,  1786.   i  Assumed  day  =25 

Add  <  Epact  =29 

^  Number  of  the  month  =00 

54 
Subtract  80 

Moon's  fige=24 
Subtract  15 

Take  the  days  since  the  last  full  moon=  9 

From  the  assumed  day=25 


To  the  day  of  the  full  mooi)=16 
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New  Moon  Slat 

From  the  full  Moon  16 

Take     7^ 

First  quarter     9th 

To  the  full  Moon==16 
Add    7| 

Last  quarter=23 

t^iOBLEM  X^ 

7%«  time  of  the  MoofCs  coming  to  the  South,  after  the  Sum,  being 

given,  to  find  the  age  of  the  Moon. 

Rule.  As  24  hours,  the  whole  difference  of  time,  are  to  30,  tha 
number  of  days  from  change  to  change,  so  is  the  difference  of  time^ 
to  the  Moon's  age. 

Example.  I  observed  the  Moon,  to  be  on  the  meridian,  or  due 
south,  at  6  o'clock  in  the  afternoon :  What  is  the  Moon's  age  1 

24  :  30  ::  6  :  7^  days,  Ans. 

Pboblem  XL 

To  find  the  time  of  the  MootCs  southing. 

Rule.  Multiply  the  Moon's  age,  on  the  given  day,  by  48  mi. 
nutes,  and  divide  the  product  by  60,  the  minutes  in  an  hour,  (or  mul- 
tiply by  4  and  divide  by  5)  and  the  quotient  will  show  how  many 
hours  and  minutes  the  moon  is  later  in  coining  on  the  meridian,  than 
the  sun,  and  counting  so  many  hours  and  minutes  forward  from 
12  o'clock,  we  have  the  time  of  the  Moon's  southing :  if  the  hours 
and  minutes,  found  as  above,  be  less  than  12,  then,  that  will  be  the 
time  of  the  Moon's  southing  after  noon ;  but,  if  greater  than  1  x^  then, 
take  12  from  them,  and  the  remainder  will  be  the  time  of  the  Moon's 
southing  in  the  morning. 

Exam  p.  1 .  Required  the  time  of  the  Moon's  southing  on  the  25th 
day  of  January,  1786  ? 

Moon's  ages24  Or, 

h.  m.  48  24 

From  19  12  -^  4 

Take  12  00  192  — 


96  5)96 


7  12  h.    m.      —     h.  m. 

Hence  the  Moon  60)1152(19  12       19^^19  12  as  before. 
souths  at  12  mi-        60 

nutes  past  7  in        

the  morning.  552 

540 

12 
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ExAMP.  2.    For  the  9th  of  Fdhniary,  1786 1 
Moon's  age=10 

48 

h.  IXL 

60)480(8  0  aflernoon,  is  the  time  of  the  Moon's 
48  [southing. 

Note.  From  the  chang'e  to  the  full,  the  Moon  comes  to  the  south 
afternoon ;  hut  from  the  full  to  the  change,  hefore  noon. 

Problem  XIL 

To  find  on  what  day  of  the  week^any  given  day  in  any  month  mil  fall. 

As  one  of  the  first  seven  letters  of  the  alphabet  is  prefixed  to  eve- 
ry day  in  the  year  beginniog  with  A,  which  is  always  prefixed  to 
the  first  day  of  January :  And  as,  in  common  years,  the  letter,  an- 
nexed to  the  first  Sunday  in  January,  shows  the  Dominical  Letter 
for  that  year;  but  every  leap  year  having  two  Dominical  Letters^ 
the  first  of  which  serving  to  the  twenty  fourth  of  February,  and  the 
other  for  the  rest  of  the  year,  consequently,  in  any  common  year, 
the  Dominical  Letter  being  known,  the  first  of  January  may  be  ea- 
sily found,  reckoning  from  A  according  to  the  natiural  order  of  the 
letters :  and  in  any  leap  year,  the  first  of  its  two  Dominical  Letters 
will  show  as  above,  counting  from  A  i,  B  2,  C  3,  &c.  and  by  count- 
ing backward,  you  may  have  the  day  of  the  week,  on  which  the 
iirst  of  January  will  happen. 

Rule.  Find  the  day  of  the  week  answering  to  the  first  of  Janu- 
ary that  year,  then  add  together  the  days  contained  in  each  month 
from  the  beginning  of  the  year  to  the  proposed  day  of  the  month 
inclusively ;  divide  this  sum  by  7,  and  if  any  thing  remain,  after  the 
division,  then  count  so  many  forward,  beginning  with  that  day  on 
which  the  first  of  January  falls,  and  you  will  have  the  day  of  the 
week,  on  which  the  proposed  day  will  fall :  but  if  nothing  remain, 
then  the  day  of  the  week,  preceding  that  day  on  which  the  first  of 
January  falls,  answers  to  the  proposed  day. 

Example. 

On  what  day  of  the  week  will  the  5th  day  of  May,  1786,  fall? 

Jan.      31 

By  the  preceding  observations,  and  by      Feb.     28 

Prob.  4th,  the  first  of  January  is  found  to      March  31 

fall  on  Sunday.  April   30 

May     5th 

Now,  counting  forward  six  days  from  7)125(17 

Sunday,  the  first  of  January  (inclusiyely)  7 

the  5tb  of  May  falls  on  Friday.  — 

55 
49 

6  from  Jan.  1. 
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Problem  XIH 

Thfind  the  Cycle  of  the  Sun. 

Rule.  Add  25*  to  the  given  year ;  divide  the  sum  by  28,  and 
the  remainder,  after  division,  is  the  Cycle  required ;  but  if  nothing 
remain,  the  Cycle  is  28. 

Example. 

For  the  year  1807? 
To  1807 
Add    25 


28)1832(65 
168 


152 

140 


The  use  of  this  Cycle  is  to  find 
the  Dominical  Letter  by  the  fol- 
lowing Table. 


12=Cycle  required. 


A  TABLE  OP  THE  DOMINICAL  LETTERS  FOR  THE  NEW  8TVLE,  ACCORDING 

TO  THE  CYCLE  OP  THE  SUN- 

Cycle. 

Letter. 

Cycle. 

Letter. 

Cycle. 

Letter 

Cycle. 

Letter. 

1 

D  C 

8 
9 

B 
A  G 

15 
16 
17 

G 
F 

E  D 

22 
23 
24 

25 

E 

D 

C 

B  A 

2 
3 
4 
6 

B 

A 

G 

P  E 

10 
11 
12 
13 

F 

E 

D 

C  B 

18 
19 
20 
21 

C 
B 
A 

a  F 

26 
27 

G 

F 

6 

7 

D 
C 

14 

A 

28 

E 

Problem  XIV. 

To  find  the  year  of  the  Dionysian  Period, 

Rule.  Add  to  the  given  year  457  ;  divide  the  sum  by  532,  and 
the  remainder  will  be  the  number  required. 

Example. 

Required  the  year  of  the  Dionysian  Period  for  the  year  1786 1 

To  1786 
Add    457 


532)2243(4 
2128 


1 1 5=DionyBia]i  Period. 

*  From  the  commencement  of  this  centur^r,  9-fl6=25  must  be  added  to  th« 

given  yf'a.r.    Tho  Ipsp  year  haying  been  omitted  in  the  year  1800,  makes  it  ne- 

iXf^rury  to  add  ^5  to  the  date  of  the  year,  and  then  diTiding  bv  ^,  t*  wiU  giTe 

iht  Cvcle  right  <Iaring  the  present  centniy.     And  this  is  a  genera}  rule  to  >«  ob- 

diveOf  that  When  a  leap  year  hM  been  amted,  add  16  to  the  number  wfakli 
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Problem  XV. 

To  find  the  year  of  Indietion.        t 

Rule.  Add  3  to  tlie  given  jear ;  divide  the  sum  by  15,  and  the 
remainder,  after  division,  will  be  the  indiction ;  if  nothing  remain, 
it  will  be  15. 

Example. 

Required  the  year  of  Indiction  for  1786? 

To  1786 
Add      3 


15)1789(119 
15 

Is 

15 

139 
135 

4sIndiction. 

Problem  XYI. 

To  find  the  Julian  Period. 

Rule.    Add  4713  to  the  given  year,  and  the  sum  will  be  the  Ju- 
lian Period. 

Example. 

What  year  of  the  Julian  Period  will  answer  to  the  year  1786 1 

To     1786 
Add  4713 


6499  Ans. 

Problem  XVII. 

To  find  the  Cycle  of  the  Sun^  Golde^i  Number^  and  Indiction^  for  any 

current  year, 

Ru«.E.  To  the  current  year  add  4729  ;•  divide  the  sum  by  28i 
19  and  16,  respectively,  and  the  several  remainders  will  be  the  num- 
bers required:  when  nothing  remains,  the  divisor  is  the  number  re- 
quired. 

Example. 

What  are  the  Cycle  of  the  Sun,  Golden  Number,  and  Indiction, 
for  the  year  1807? 

beibrD  addcfl  to  the  year,  rqecting  ^  when  it  exceeds  it.  and^Bls^nnnibf^r  being 
added  to  ^Ke  year,  and  ttie  sum  divided  bv  28,  the  remainder  after  diTisiun^  ^yill  be 
the  Cycle  for  finding  tlw  Dominical  Loiter.    Thus  in  tl\i'  jMnetaent*   :;entury,  it 

win  be  ^16=25,  '"'1  in  f  *•  twentieth  con tnry  25+16—28=13,  which  nnmber 
wiU  serve  two  centuries,  for  2<^00  is  a  l*»ap  year, 

•  For  any  year  in  the  nineteenth  century  add  4Tl^\^=4rRS. 
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1807 
4729 

1 

19)6536i(344 
57 

15)6536(435 
60 

28)6536(232 
56 

83 
76 

5a 

45 

■ 

93 
84 

76 

76 

86 
75 

96                                     0 
84        Golden  Number=19 

Indiction=ll 

12  Cycle  of  the  Sun. 

Problem   XVIII. 

Tofirid  the  time  of  High  Water. 

RvLB.  Find  the  moon's  southing,  to  which  add  the  point  of  the 
compass  making  full  sea,  on  the  full  and  change  dajs,  for  the  place 
proposed,  and  the  sum  will  be  the  time  required. 

Example. 

I  demand  the  time  of  high  water  at  Boston,  January  25th,  1786i 
admitting  the  tide  to  flow  and  ebb  N,  W,  and  S.  E.  on  the  days  of 
change  and  full  1 

We  have  before  found  the  moon's  southing  to  be  7h.  12m.  in  the 
morning. 

h.  m. 
Therefore  to  7  12 

Add  4    0=the  point  of  the  compass^  and  it 

Gives  11  12  in  the  morning,  for  the  time  of  high  water. 

Problem  XIX. 
To  find  on  what  day  Easier  will  happen. 

It  was  ordered  hy  the  Nicene  Council,  that  Easter  Sunday  should 
be  kept  on  the  first  Sunday  after  the  first  full  moon,  which  happen- 
ed upon  or  after  the  twenty  first  day  of  March,  the  day  on  which 
they  thought  the  Vernal  Equinox  happened.  Though  this  ^as  a 
mistake,  for  the  Vernal  Equinox,  that  year,  fell  on  the  twentieth  of 
March.  But  yet,  the  full  moon,  which  fell  on,  or  next  after  the 
twenty  first  of  March,  they  called  the  Paschal  full  moon.  And  by 
the  introduction  of  the  Gregorian,  or  New  style,  the  Equinox  will 
now  always  happen  on  the  twentieth  or  twenty  first  of  March.  And 
the  feast  of  Easter  is  now  to  be  kept  on  the  next  Sunday  after  the 
Paschal  full  'noon,  or  the  full  moon  which  happens  after  the 
twenty  first  ^March ;  but,  if  the  full  moon  happens  on  a  Sunday, 
Easier  day  is  to  be  the  next  Sunday  after. 

Rdlk.  ^ind  the  age  of  the  moon  on  the  ilst  of  March,  in  the 
given  year,  and  if  it  be  1 4,  then  find  the  day  of  the  week  ansWer- 
\ng  to  it,  and  the  Sunday  following  b  Easter  Sunday ;  but  if  the 
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moon's  age  on  the  2ist  day  of  March  be  not  14,  then  reckon  for- 
ward to  the  day  on  which  the  moon's  age  is  14,  and  find  the  day  of 
the  week  answering  to  that  day;  the  Sunday  following  will  be  the 
day  required. 
N.  B.     On  leap  year  take  the  20th  of  March. 
ExAHP.     When  does  Easter  happen  in  the  year  1786? 
21  of  March  Jan.        31 

29  Epact.  Feb.       28 

1  No.  of  the  month.  Mnrch    31 

—  April      13th 
51  

Subt.  30  7)103(14 

—  7 
21  Moon's  age.                                              — 

A  Ai\  OQ  S  ^^'  °^  ^^y^  ^  ^^®  Moon's  33 

44  .                      5       There- 
Take  3l=days  in  March,  fore  the  first  of  January  being  Sun- 

—  day,  reckon  forward  5  days,  iiiclu- 
13th  of  April,  the  ding  Sunday,  and  you  will  find  the 

day  ,of  the  full   moon,  or        13th  of  April  falls  on   Thursday, 
Easter  limit.  consequently  the  next  Sunday  is  the 

16tii,  which  is  Easter  Sunday. 
Easter  may  be  found,  for  any  future  time,  by  the  following  Ta- 
ble which  is  calculated  from  J  r53,  the  time  of  the  commencement 
of  the  New  Style  in  America,  and  which  shows,  by  the  Golden 
Number,  the  days  of  the  Paschtil  full  moons ;  by  which  and  the 
Dominical  Letter,  the  day  on  which  Easter  will  lull,  may  be  found. 

The  Use  of  the  Table. 

First,  find  the  Golden  Number  as  before  taught,  which  seek  in 
the  coluuui  of  Golden  Numbers  under  the  time  in  which  the  given 
year  is  included  j  right  against  the  (iolden  Number  of  the  year,  in 
the  last  column  but  one,  you  have  the  day  of  the  month  on  which 
the  Paschal  full  moon  happens,  which  is  the  limit  of  Easier ;  from 
thence  run  your  e^'e  down  among  tho  Dominical  Letters,  till  you 
cor- IP.  to  the  Letter  of  the  given  year,  and  against  it  you  have  the 
day  of  the  mouth,  on  which  Easter  fallt;  that  year. 

Example.  To  know  when  Easter  falls  in  1786. 

The  Golden  Number  for  the  year  being  one,  and  the  Dominical 
Letter  A  ;  therefore  seek  in  the  fir^t  column  (the  given  year  being 
included  between  the  years  1753  and  1899)  for  the  Golden  Num- 
ber :  then  cast  your  eye  along  to  the  last  column  but  one,  under 
the  title  Paschal  full  ^,  and  you  will  find  the  thirteenth  of 
April  to  be  the  day  of  the  full  moon ;  against  whicK  in  the  last 
column,  stands  E,  which  shows  it  to  be  Thursday,  therefore  the 
next  Sunday  following  is  Easter  Sunday,  which,  by  going  down  the 
column  of  Letters  to  the  next  A,  you  will  find  to  be  the  sixteenth  of 

April 

^  37 
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Gi)LDLN  NUMBERS  FROlff  1753  TO    1899,  AND  tfU  ON 

TO  4199, 

INCLUSIVELY. 
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PLANE  GEOMETRY. 

DEFINITIONS. 

1.  A  Point  in  the  Mathematicks  is  considered  only  as  a  mark, 
without  any  regard  to  dimensions. 

2.  A  Li9ie  is  considered  as  length,  without  regard  to  breadth  or 
thickness. 

3.  A  Plane  or  Surface  has  two  dimensions,  length,  and  breadth, 
but  is  not  considered  as  having  thickness. 

*   4.  A  Solid  has  three  dimensions  length,  breadth  and  thickness, 
and  is  usually  called  a  Body. 

5.  A  line  is  either  straight^  which  is  the  nearest  distance  between 
two  Points ;  or  crooked,  called  a  Curve  Line,  whose  ends  may  be 
drawn  further  asunder. 

6.  If  two  Lines  are  at  equal  distance  from  one  another  in  every 
part,  they  are  called  parallel  Lines,  which,  if  continued  infinitely, 
will  never  meet. 

7.  If  two  lines  incline  one  toward  another,  they  will,  if  continued, 
meet  in  a  point :  by  which  meeting  is  formed  an  Angle. 

8.  If  one  Line. fall  directly  upon  another,  so  that  the  Angles  on 
both  sides  are  equal,  the  Line,  so  falling,  is  called  a  perpendictdar^ 
and  the  Angles  so  made,  are  called  right  Angles,  and  are  equal  to 
00  degrees,  each. 

9.  All  Angles,  except  right  Angles,  are  called  oblique  Angles, 
whether  they  are  acute,  that  is,  less  than  a  right  Angle ;  or  obtuse, 
that  IB,  greater  than  a  right  Angle. 

GEOMETRICAL  PROBLEMS. 
Problem  I.     To  divide  a  line  AB  into  two  equal  parts. 

Set  one  foot  of  the  compasses  in 
the  point  A,  and,  opening  them  be- 
yond the  middle  of  the  line,  de- 
scribe arches  above  and  below  the 
line ;  with  the  same  extent  of  the 
compasses,  set  one  foot  in  the  point 
B,  and  describe  two  arches  crossing 
the  former:  draw  a  line  from  the  \ 

intersection  of  the  arches  above  the 
line,  to  the  intersection  below  the 


V. 


^ 

•^ 


line,  and  it  will  divide  line  AB  into  two  equal  parts. 
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Problem  II.  To  erect  a  perpendicular  on  the  paint  C  in  a  given  Ivu. 


Set  one  foot  of  the  compasses 
in  the  given  point  C,  extend  the 
other  foot  to  any  distance  at  plea- 
sure, as  to  D,  and  with  that  extent 
make  the  marks  D,  and  E.  With 
the  compasses,  one  foot  in  D,  at 
any  extent  above  half  the  distance 
of  D  and  E,  describe  an  arch  — -t  ■ 
above  the  line,  and  with  the  same        ^  C  K 

extent,  and  one  foot  in  E,  describe 
an    arch    crossing   the    former; 

draw  a  line  from  ihe  intersection  of  the  arches  to  the  given   point 
C,  which  will  be  perpendicular  to  the  given  line  in  the  point  C. 

Problem  III.   To  erect  a  perpendicular  upon  ike  end  of  a  line- 


B 


Set  one  foot  of  the  compasses 
in  the  given  point  B,  open  them 
to  any  convenient  distance,  and 
describe  the  arch  CDE  ;  set  one 
foot  in  C,  and  with  the  same  ex- 
tent, cross  the  arch  at  D:  with 
the  same  extent  cross  the  arch 
again  from  D  to  E ;  then  with 
one  foot  of  the  compasses  in  D,  A- 
and  with  any  extent  above  the  ^ 

half  of  ED,  describe  an  arch  a ;  take  the  compasses  from  D,  and, 
keeping  them  at  the  same  extent  with  one  foot  in  E,  intersect  tht 
former  arch  a  in  a;  from  thence  draw  a  line  to  the  point  B,  which 
will  be  a  perpendicular  to  AB. 

Problem  IV.  From  a  given  pointy  a,  to  let  fall  aperpendiciUaT  i$ 

a  given,  line  AB. 

Set  one  foot  of  the  compasses  in 
the  point  a,  extend  the  other  so  as 
to  reach  beyond  the  line  AB,  and 
describe  an  arch  to  cut  the  line  AB 
in  C  and  D ;  put  one  foot  of  the 
compasses  in  C,  and,  with  any  ex- 
tent above  half  CD,  describe  an 
arch  h;  keeping  the  compasses  at 
the  same  extent,  put  one  foot  in  DJ 
and  intersect  the  arch  b  in  b; 
through  which  intersection,  and 
the  point  a,  draw  a  E,  the  perpendicular  required. 


S 


< 


f 


•«•>-«  tr*' 


"E 


U 


OEOMKTRICAL  PROBLEMS. 


487 


Peoblbm  V.    To  draw  a  Um  parallel  to  a  given  lame  AB. 


Set  one  foot  of  the  com- 
passes in  anj  part  of  the 
line,  as  at  c;  extend  the 
compams  at  pleasure^  un- 
less a  distance  be  assigned, 
and  describe  an  arch  b] 
with  the  same  extent  in 


E^ 


7^ 


v-^ 


^tF 


Tr 


B 


V 


some  other  part  of  the  line  AB,  as  at  e,  describe  the  arch  a ;  lay  a 
ruler  to  the  extremities  of  the  arches,  and  draw  the  line  £  F,  which 
will  be  parallel  to  the  line  A  B. 

Problem  VL     To  make  on  Angle  equal  to  any  number  of  degrees. 

It  is  required  to  lay  off  an  acute  Angle  of  35^  on  a  given  line  AB 

Take  60  degrees  from  the  line  of  p 
chords  in  the  compasses,  set  one 
foot  of  the  compasses  in  the  point 
A,  describe  an  arch  CD,  at  plea- 
sure ;  then  set  one  foot  of  the  c(^- 
passes  in  the  brass  centre,  in  \he 
^beginning  of  the  line  of  chords,  and 
bring  the  other  to  35  on  the  line; 
with  this  extent  set  one  foot  in  C, 
with  tho  other  intersect  the  arch  CD,  in  a,  and  through  a  draw  the 
line  A£,  so  will  £AB  be  an  angle  of  35  degrees. 

If  the  angle  had  been  obtuse,  suppose  125^,  then  take  90^  from 
the  line  of  chords ;  set  one  foot  in  C,  and  intersect  the  arch  in  b  ; 
then  take  36*^  from  the  same  line  of  chords,  and  set  them  from  b  to 
d :  a  line  drawn  from  A  through  d  to  F  will  make  an  angle,  FAB, 
of  125^. 

To  measure  an  angle  by  the  line  of  chords,  is  only  to  take  the 
distance  on  the  arch  between  the  lines  AB  and  AE,  or  AB  and  AF, 
and  lay  it  on  the  line  of  chords. 

Problbm  VII.  To  make  a  Triangle^  whose  sides  shall  be  equal  to 
three  given  lines^  provided  any  two  of  them  be  longer  than  the  third. 


Let  A,B,C,  be  the  three  given 
lilies ;  draw  a  line  AB,  at  pleasure ; 
take  the  line  C  in  the  compasses, 
set  one  foot  in  A,  and  with  the  other 
make  a  mark  at  B ;  then  take  the 
given  line  B  in  the  compasses,  and 
setting  one  foot  in  A,  draw  the  arch 
C ;  then  take  the  line  A  in  the  com- 
passes, and  intersect  the  arch  C  in 
C ;  lastly,  draw  the  lines  AB  and  BC, 
and  the  triangle  will  be  completed. 

37» 
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Problsx  VIII.     To  make  a  Square,  having  equal  sides,  equal  to 

any  given  line. 

Let  A  be  the  given  line ;  draw  a  line 
AB  equal  to  the  given  line  j  from  B  raise 
a  perpendicular  to  C  equal  to  AB,  with 
the  same  extent,  set  one  foot  in  C  and  de- 
scribe the  arch  D ;  also  with  the  same  ex- 
tent, set  one  foot  in  A  and  intersect  the 
arch  D ;  lastly,  draw  the  lines  AD  and 
CD,  and  the  square  will  be  completed. 

In  like  manner  may  a  Parallelogram 
be  constructed,  only  attending  to  the  dif- 
ference between  thie  length  and  breadth. 

Problem  IX.     To  describe  a  Circle^  which  shcdl  pass  through  any 
three  given  Points,  which  are  not  in  a  straight  line. 

Let  the  three  given  points  be  A,B,C,  through  which  the  circle  is 
to  pass.  Join  the  jpoints  AB  and  BC  with  right  lines,  and  bisect 
these  lines ;  the  point  D,  where  the  bisecting  lines  cross  each  other, 
will  be  the  centre  of  the  circle  required.  Therefore,  place  one 
point  of  the  compasses  in  D,  extenamg  the  other  to  either  of  the 
given  points,  and  the  circle,  described  by  that  radius,  will  pass 
through  all  the  points. 


Hence,  it  will  be  easy  to  find  the  cen- 
tre of  any  given  circle ;  for,  if  any  three 
points  are  taken  in  the  circumference  of 
the  given  circle,  the  centre  will  be  rea- 
dily found  as  above.  The  same  may  al- 
so be  observed,  when  only  a  part  of  the 
circumference  is  given. 


Problem  X  To  describe  an  Ellipsis  or  Oval  meehanicaUy, 
Draw  two  parallel  |ines,  as  L  and  M,  at  a  moderate  distance,  by 
Prob.  5 ;  then  draw  two  others  at  the  same  distance,  across  the  for- 
mer, as  N  and  O ;  by  the  crossing  of  these  lines  will  be  made  a  fig- 
ure ABCD,  of  four  sides ;  extend  the  compasses  at  pleasure,  and  set- 
ting one  foot  in  D,  describe  the  arch  cde ; 
widi  the  same  extent,  set  one  foot  in  B, 
and  describe  the  arch  fgh ;  then  set  one 
foot  in  C,  and  contract  them  so  as  to  reach 
the  point  e,  and  describe  the  arch  Im ; 
with  the  same  extent,  and  one  foot  in  A, 
describe  the  arch  ik^  and  the  oval  will  be 
completed.  In  the  same  manner,  with  a 
greater  or  les^s  extent  of  the  compasses, 
may  a  greater  or  less  oval  be  made  by  the  same  four-sided  figure 
ABCll 
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MENSURATION 

OF  SUPERFICIES  AND  SOLIDS. 

Section  I.     Of  Svperficiks. 

Superficies,  or  surfaces,  are '  measured  by  the  superficial 
inch,  foot,  yard,  &c.  according  to  the  measures  peculiar  to  differ- 
ent artists. 

The  superficial  inch,  foot,  &c.  is  one  inch,  foot,  &c.  in  leni^h  and 
breadth ;  and,  because  12  inches  make  one  foot  of  Long  Measure, 
therefore  12x12=144  inches  make  1  superficial  foot,  3x3=9  feet, 
a  yard,  &c. 

The  superficial  content  of  every  surface  ig  found  by  the  proper 
rule  of  its  figure,  whether  square,  triangle,  polygon,  or  circle. 

Article  1.  To  measure  a  Square,  having  equal  sides, 

X  Rule. 

Multiply  the  side  of  the  square  into  itself,  and  the  product  will 
be  the  area  or  superficial  content,  of  the  same  name  with  the  de- 
nomination taken,  either  in  inches,  feet,  or  yards,  respectively, 

Let  ABCD  represent  a  square,  whose  side  is  12   j^  g 

inches  or  12  feet.     Multiply  the  side  12  by  itself, 
thus,  12  inches.  12  feet. 

12  inches.  12  feet. 


.. 


Area=I44  inches.  144  feet. 

By  the  Sliding  Rule, 

Set  1  to  the  length  on  B,  then,  find  the  breadth  on  A,  and  oppo- 
site to  this  on  B,  you  will  have  the  content. 

By  Chintef^s  Scale. 
Extend  the  dividers  from  1,  on  the  line  of  numbers^  to  the  length  • 
that  distance,  laid  the  same  way  from  fhe  breadth,  will  point  out 
the  answer. 

Art.  2.  To  measure  a  Parallelogram  or  long  Square, 

Rule. 

Multiply  the  length  by  the  breadth,  and  the  product  will  be  the 
area,  or  superficial  content.* 

Let  ABCD  represent  a  parallelogram,  whose  k\ r--  B 

length  is  5  feet,  and  breadth,  4  feet     Multiply 
5  by  4.        Length    5 
Breadth  4 

—  D 

Area  20  Ans. 

*  If  the  pandlelognun  be  diTided  into  sqaans  by  drawing  lines  as  in  the  fi^re, 
k  is  obvious,  on  insp^ion,  that  the  nnmber  of  squares  laust  always  be  equal  to  Uie 

?o<l(jct  of  the  I<»n2th  nnd  breadth.     The  same  -nay  be  sUo'A-n  ou  the  square  also, 
he  area  of  a  Rhoiiibus  or  Rhomboides  is  equal  to  that  of  a  parallelo^jBuxi  oC  iVa 
Mine  base  and  altitude. 


— 

— 

— 

— 
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The  content  of  this  figure  is  found  on  the  sliding  rule  and  scak^ 
as  the  formw. 

Art.  3.  When  the  breadth  0fa  Superficies  is  given^  ta  find  how  untch 
\  in  length  will  make  a  square  foot^  yard^  ^c. 

Rule. 

As  the  breadth  is  to  a  foot,  yard,  &c.  so  is  a  foot,  jard,  &c,  to 
the  length  required  to  make  a  foot,  yard,  &c.  Or  divide  144  by 
the  breadth,  and  the  quotient  will  be  the  length  required. 

How  much,  in  length,  of  a  board  2^  feet  wide,  wiU  make  a  squaia 
foot? 

In.  br.  In.  leng.  In.  br.  In.leng. 
As  30    :    12   ::    12   :    4*8 
12 

30)144)4-8  inches,  length  required. 
120 


240 

240  In, 

Breadth=30)  144(4*8  inches,  Ans. 

Art.  4.  To  measure  a  Rhombus. 

Definition.  A  rhombus  is  a  figure  with  four  equal  sides,  in  the 
form  of  a  diamond  on  cards,  having  two  angles  greater  and  two  less 
than  the  angles  of  a  square :  the  former  are  called  obtuse  angles, 
and  the  latter,  aeute^  or  sharp,  angles. 

Multiply  the  side  by  the  length  of  a  perpendicular,  let  fall  from 
one  of  the  obtuse  angles  to  the  side  opposite  such  angle. 

Let  ABCD  represent  a#rhombus, 

each  of  whose  sides  is  16  feet:  A  Ar- ^^ 

perpendicular  let  fall  from  the  obtuse      \ 
^ngle,  at  B,  on  the  side  DC,  will  in-        \ 
tersect  it  in  the  point  E,  so  will  BE  \ 

be  12  feet;  and  this  being  multiplied  \ 

into  the  given  side,  the  product  will  \ 

be  the  area  of  the  rhombus.  j\ 

g ^ 

Side=16  *  By  the  Sliding  Rule. 

Per.=12  Set  1  on  A  to  the  length  on  B;   find  the 

perpendicular  height  on  A,  against  which  on 

192  area.       B  is  the  content. 

By  Crunter, 

The  extent  from  1  to  the  perpendicular  height  will  reach  from 
the  length  to  the  conieni. 


AND  SOLIDS. 


«4t 


Art.  5    To  find  the  Area  of  a  Rhomboides. 

Definition.    A  rhomboides  is  a  figure,  whose  opposite  aides  and 
opposite  angles  are  equal 

Rule. 

Multiply  one  of  the  longest  sides  by  the  perpendicular  let  fall 
from  one  of  the  obtuse  angles  on  one  of  the  longest  sides. 

Let  A  BCD  represent  a  rhomboules;  a^- 

the  longest  sides,  AB  and  CD  being  / ; 
16*5  feet,  and  the  perpendicular  A£, 

97  feet.     Side=l6-5                            D  _ 

Perp.   97  ^ 


1155 
1485 

Ana.  160-05  feet. 


The  content  is  found  on  the 
sliding  rile,  and  scale,  as  in 
the  last  figure. 


Art.  6.  To  mectsure  a  TriangUJ^ 

Rule. 

If  it  be  a  right  angled  triangle,  multiply  the  base  by  half  the 
perpendicular,  or  half  the  base  by  the  perpendicular,  and  the  pro- 
duct will  be  the  area:  but  if  it  be  an  oblique  angled  trianirle, 
(whether  obtuse,  or  acute,)  multiply  half  the  base  by  the-  length 
of  the  perpendicular  let  fall  on  the  base  from  the  angle  opposite  to 
it,  and  the  product  will  be  the  area.  The  longest  side  of  a  trian- 
gle is  usually  called  the  base,  except  in  a  right  angled  triaugle,- 
where  the  longest  of  the  two  legs,  which  include  the  right  &ngle„ 
is  called  the  baJse. 

In  the  right  angled  triangle  ABC  right 
angled  at  C ;  the  base  AC  is  18*8  feet,  and 
the  perpendicular  BC=12'6t 

Base     =18-8        Or,  Perp.=12-6 

\  Perp.=  6-3  i  Base  =  9-4 


564 
1128 


504 
1134 


118-44  area.  118*44  larea. 

The  oblique  angled  triangle  ABC 
being  given,  let  fall  a  perpendicular 
from  the  angle  at  B  on  the  base  AC, 
and  that  perpendicular  is  the  height 
of  the  triangle.  The  base  AC  being 
15*6,  and  the  perpendioular  BI>=9, 
to  find  the  arjea. 

*  A  triangle  is  half  a  parallelogram  of  the  same  baie  and  altitude;  hmiee  the 
rule.  In  a  richt  angled  trianfle,  the  longest  lude  is  called  the  hypoCeauie }  the  next 
longest,  the  Doie;  and  the  shortest  side,  the  perpendicular. 
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7-8=hair  the  base. 
9=height  of  the  an^le. 


70  2=area 

By  the  Sliding  Rtde, 

Set  1  on  A  to  the  length  of  the  base  on  B,  and  opposite  to  half 
the  length  of  the  perpendicular,  on  A,  you  will  have  the  content 
on  B. 

By  Gunter, 

The  extent  from  1  to  half  the  length  of  the  perpendicular  will 
reach  from  the  length  of  the  base  to  the  content. 

In  this  place  it  may  be  proper  to  instruct  the  learner  in  one  of 
the  properties  of  a  right  angled  triangle :  viz.  That  the  square  of 
the  longest  side  of  a  right  angled  triangle,  iisually  called  the  hy- 
potenuse, is  equal  to  the  sum  of  the  squares  of  the  two  other  sides, 
usually  called  the  legs ;  which  is  of  great  use,  for  by  this  mean, 
any  two  sides  of  a  right  angled  triangle  being  given,  the  other  may 
be  found  by  common  Arithmetick.  Thus,  in  the  right  angled  tri- 
angle ABC,  the  base  AC  and  perpendicular  BC  being  given,  th« 
hypotenuse  AB  may  be  found  by  extracting  the  square  root  of  the 
fium  of  the  squares  of  the  base  and  perpendicular. 

Base  18-8  Perp.  12-6  353-44=square  of  the  base. 

18*8  12  6  158'76=square  of  the  perp. 


1504 

756 

*  •  • 

1504 
188 

252 
126 

512-20(22*63  hypotenuse. 
4 

353*44 

158'76 

42)112 

84 

446)2820 
2676 

4523)14400 
13569 

831 

And,  if  the  hypotenuse  and  one  of  the  legs  be  given,  the  other 
may  be  found  by  subtracting  the  square  of  the  given  leg  from  the 
square  of  the  hjrpotenuse. 

There  are  some  numbers,  the  sum  of  whose  squares  make  a  per- 
fect square,  of  which  sort  are  3  and  4,  whose  squares,  being  added 
together,  make  25,  which  is  the  square  of  5 :  therefore^  if  the  base 
of  a  triangle  be  4,  and  the  perpendicular  3,  the  hypotenuse  will  be 
5  ;  and  if  any  of  these  numbers,  be  multiplied  by  any  other  niunber, 
those  products  will  be  the  sides  of  right  angled  triangles,  as  6,  8,  10, 
and  15,  20,  25,  &c.  Thus  artificers,  when  they  set  off  the  corner 
of  a  building,  usually  measure  6  feet  on  one  side,  and  8  feet  on  the 
other,  then  laying  a  10  feet  pole  across,  it  makes  the  corner  a  true 
xi^ht  angle. 
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Art.  7.  There  u  another  method  of  finding  the  area  of  triangles^ 

the  three  sides  being  given. 

Rule.  Add  the  three  aides  together,  then  take  the  half  of  that 
sum,  and  out  of  it  subtract  each  side  severallj ;  and  multiply  the 
half  of  the  sum  and  these  remiiindeni  coutinually,  and  the  square 
root  of  this  product  will  be  the  area  of  the  triangle. 

In  the  oblique  triangle  ABC,  tho  base  AC  is  given  15'6,  thesida 
AB  is  10'4,  and  the  side  BC  is  9%  to  find  the  area. 
15-6  176  17-6  17-6  o 


104             — 

-15-6 

—104 

-9-2                *l 

9-2 

_ — 

xx 

2- 

7-2 

84  ^zC-Ji^C 

3-52  sum 

17-6=:halfthe 

sum. 

17-6 

•       •        •      • 

2 

2128-8960(46139=rarea. 
16 

35-2 

7-2 

86)528 
516 

704 

2464 

921)1289 
921 

253-44 

8-4 


9223)36860 
27669 


101376 
202752 

2128-896 


92269)919100 
830421 


88679 


Art.  8.     To  measure  a  Trapezium. 

Definition.  A  trapezium  is  an  irregular  figure  of  four  unequal 
sides,  and  unequal  angles. 

Rule.  Draw  a  diagonal  line  from  one  of  the  angles  to  the  oppo* 
site  angle,  as  AC,  and  then  will  the  trapezium  be  divided  into  two 
triangles,  of  which  the  diagonal  is  the  common  base:  then,  letting 
fall  perpendiculars  from  the  other  opposite  angles  on  the  diagonal, 
add  those  perpendiculars  together,  and  multiply  half  that  sum  into 
the  diagonal,  or  half  of  the  diagonal  mto  the  sum  of  the  perpendi- 
culars, and  that  product  will  be  the  area  of  the  trapezium. 

In  the  trapezium  ABCD,  the 
diagonal  AC  is  24,  the  perpen- 
dicular D£  6,  and  the  perpen- 
dicular BF  10.  The  sum  of  the 
perpendiculars  is  1 6,  whose  half 
is  8,  which  being  multiplied  in* 
to  24,  will  give  the  area. 
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24 

8 


192=area. 

By  the  sliding  Rule. 

Set  1  on  A  to  I  the  sum  of  the  perpendiculars  on  B,  and  opposite 
the  length  of  the  diagonal  on  A,  jom  will  have  the  area  on  B. 

By  Gunier. 

The  extent  from  1  to  |  the  sum  of  the  perpendiculars  will  reach 
from  the  length  of  the  diagonal  to  the  area. 

Art.  9.    To  measure  any  irregular  figure. 

Rule.  Divide  the  figure  into  triangles,  by  drawing  diagonals 
from  one  angle  to  another ;  then  measure  all  the  triangles  by  ei- 
ther of  the  rules,  already  taught,  at  Article  6  or  7,  and  the  sum  of 
the  several  areas  of  all  the  triangles  will  be  the  area  of  the  given 
figure. 


The  irregular  figure  ABCDEF 
being  given,  divide  it  into  irianirles 
by  the  diagonals  FB.EB,and  DB: 
then  may  the  triangles  be  mea- 
sured by  letting  fall  peq>endirulars 
on  their  respective  bases,  as  Ba^ 
BA,  Dc,  F^,  and  multiplying  those 
perpeudicuU«rs  by  half  their  re- 
spective bases. 


In  the  triangle  AFB  the  base  FA  is  100,  and  the  perpendicular 
Ba  4.« ;  in  the  tri.aisrle  FT^F  the  base  BE  is  9.!,  and  the  perpendi- 
cular F^  52;  in  the  trianffK-  EBD,  the  base  BE  is  the  same  as  be- 
fore, and  the  perpeucHrular  Dr  44;  and.  in  the  trianjBfle  DCB,  the 
base  DC  is  80,  and  the  per])endicular  ^b  38;  by  which  the  area 
of  each  may  be  found  by  Art.  G,  as  follows. 


50=half  AF. 

46=haif  BE. 

2450 

49=perp.  dB, 

52-perp.  Fd. 

2024 
2392 

2450=area  of  AFB 

92 
230 

1520 

46=:half  BE. 

8386=area  of  the 

44=perp.  Dc. 

2392=area  of  FBE. 

figure  ABCDEF. 

184 

38=perp.  Bb. 

184 

40=half  DC. 

2024=&rea,  of  EBD.    \5^0=ax^«L  o^  DCB. 
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In  dividing  anj  irregular  figure  into  triangles,  the  triangles  will 
be  less,  by  two,  and  the  diagonals  less,  hy  three,  than  the  number 
of  the  sides  of  the  figure. 

If  there  be  a  long  irregular 

figure  like  the  following,  the    C         ^»— *^_— -^r-s-^T^  D 

mean  breadth  may  be  found 

very  nearly,  by  measuring  the 

breadth  at  certain  equal  distan-    A 11      1       '       »       t      I     iB 

ces  along  AB,  and  dividing  the        123      4      5      678 

sum  of  the  breadths  by  their 

number. 

Let  the  length,  AB,  bo  16  rods,  the  Ist  breadth  AC  3-9  rods,  the^ 
2d  4  rods,  the  3d  3*95  rods,  the  4th  4*3  rods,  the  5th  4*25  rods^ 
the  6th  4*5  rods,  the  7th  48  rods^  and  the  8th  4*9  rods;  what  is 
the  area  7 

3-9+4+3-95+4-3+4-25+4  5+4-8+4'9       3^6 

""■"  =    g'themean 


8 


34*6 


breadth.    Then  -^Xl6=69'2  rods,  Ans. 

AftT.  10.     7b  meamr$  a  Trapezoid, 

DefinilioTu    A  trapezoid  is  the  segment  of  a  triangle^  cut  by  a 
line  parallel  to  the  basa 

Rule.    Add  the  parallel  sides  together,  and  multiply  half  that 
sum  by  the  perpendicular  breadth. 
In    the  trapezoid    24s:AD 


ABCD,  the  side  AD 
is  24,  the  side  BC  is 
16,^  and  the  perpen- 
dicular breadth  Ba 
10,  to  find    the 


IS 


16=»BC 

40=8um 

20— |sum. 
lO^Bo. 


area  by  adding  the 

sides  BC   and  AD 

and  multipljring  half  2003area. 

their  sum  by  the  perpendicular  breadth  Ba 

« 

By  the  Sliding  Ruh. 

» 

Set  1  on  A  to  the  equated  length  on  B,  and  against  the  breadth 
on  A  you  will  have  the  area  on  B. 

By  Gunter. 

The  extent  from  1  to  the  breadth  will  reach  firooirthe  equated 
length  to  the  area. 

Abt.  11.     7b  fMosure  any  regular  Polygon, 

Definition.  A  regular  polygon  is  a  figure  whose  sides  and  an- 
gks  are  idl  equal ;  they  are  usually  denominated  firom  the  number 
of  their  sides.  ^g 
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Thus,  A  figure  having  4 


3' 
4 
5 

6 

7 

8 

9 

10 

11 

12 


equal  sides  and  ^ 
^     angles  is  a    ^ 


"TrigoiL 
TetfagOQ* 
Pentagoa 
Heocagon. 
Heptagon. 
Octagon. 
Enneagon. 
Decagon. 
Endecagon. 
Dodecagon. 


RuLEa  Multiply  the  length  of  one  of  the  sides  by  the  number 
of  sides;  then,  this  product  by  the  half  of  a  perpendicular  let  fall 
from  the  centre  of  the  figure  to  the  middle  of  one  of  the  dde^  and 
the  product  will  be  the  area  of  the  polygon. 

In  the  pentagon  ABODE,  each  side  is  95, 
and  the  perpendicular  FG  65-36,  to  find  the 
areaa  95=length  of  a  side. 

5=number  of  sides.  Ji 


475=sum  of  the  sides. 
32-68«i  of  the  perpendicular. 

3800 
2850 
950 
1425 

c 

15523-OOsarea  of  the  pentagoa 

By  the  Sliding  Ruie. 
Sot  1  on  A  to  i  the  perpendicular  on  B,  and  against  the  sum  of 
the  sides  on  A  you  will  have  the  area  on  B. 

By  Ounttr. 

The  extent  from  1  to  half  the  length  of  the  perpendicular,  will 
reach  from  the  sum  of  the  sides  to  the  content. 

But  for  the  more  ready  measuring  regular  polygons,  the  follow- 
ing <  Table,  containing  multipliers  for  all  regular  figures  from  the 
triangle  to  the  dodecagon,  will  be  of  use  to  the  learner. 


Number 
of  sides. 

Names. 

Multipliers. 

Number 
of  sides. 

Names- 

Muttipliere. 

3 
4 
5 
6 
7 

Trigon. 

Tetragon. 

Pentagon. 

Hexagon. 

Heptagon. 

•433013 
1 

1-720477 
2-589076 
3-633959 

8 

9 

10 

11 

12 

Octagon. 

Enncagon. 

Decagon. 

Endecagon. 

Dodecagon. 

4-828427 
6-181827 
7-694209 
9-361 
11-196 

If  the  square  of  the  side  of  a  polygon  be  multiplied  by  the  mul- 
tiplier of  the  like  figure,  the  product  will  be  the  area  of  the  fiigure 
sought. 
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To  fMosure  a  Circle  and  i$i  Paris. 

Ill  the  annexed  circle  ABCD,  the 
arch  line  ABCD  is  called  the  periphe- 
ry, the  length  of  which  is  called  the 
circumference:  Anyline^  as  DB  or  AC, 
passing  through  the  centre  E,  cuts  the 
circle  into  two  equal  parts,  called  se*  qJ 
micircles,  or  half  circles;  and  such 
lines  are  called  diameters  of  the  circle: 
If  two  diameters  be  drawn  through 
a  circle,  at  right  angles  to  each  other, 
then,  the  four  equal  divisions  of  the 
circle  are  called  quadrants :.  half  the  diameter,  as  EB,  is  called  the 
radius,  or  semidiameter. 

Art.  12.  The  Diameter  of  a  Circle  being  given,  to  find  the  Circum- 
ference,^ 

Rule.  This  may  be  done  by  either  of  the  following  propor- 
tions in  whole  numbers,  as  7  is  to  22,  or  more  exactly,  as  1 13  is  to 
355;  or  in  decimals,  as  1  is  to  3*14159;  so  is  the  diameter  of  a 
circle  to  the  circumference 

*  Note.    1.  If  the  diameter  of  any  drcie 
3.  If  the  diameter  of  any  circle 

3.  If  the  diameter  of  any  <nrde 

.    (multiplied}.    5 'd6^<^>^be  product  )  is  the  side  of  the  equilatenl 
^  I  divided      ]^l'  1547,     the  quotient  $  triangle  inxribed. 

4.  If  the  diameter  of  any  circle 

.    5  multiplied  )  K«r  5   '707016,  the  product  ^  ie  the  aide  <tf  the  square 
°^  \  divided      5  ^y  1 1-414213,  the  quotient  S  inscribed. 

5.  If  the  square  of  the  diameter  of  any  ciicle 

6.  If  the  cireumferenoe  m  any  circle 

7.  If  the  circumference  of  any  circle 
.J  multiplied?.    C   -382094,  the  product  ?  is  the  aide  of  the 
'^  I  divided      S  ^  1 3-544907,  the  quotient  S  square  eaual. 

8.  If  the  circumference  of  any  circle 

.    J  multiplied  / .    C    2756646,  the  product  ^btheside  of  the  equilatonl 
^  I  £vided      S  ^y  \  3-6275939,  the  quotient )  triangle  mscribed. 

9.  If  the  circumference  of  anycncle 

.t  multiplied?.    (   -325079,  the  product  Ms  the  aide  of  the 
C  divided      )  ^  c  4*442877,  the  quotient  >  square  inscribed. 

10.  If  the  square  of  the  circumference  of  any  cliole 
.    J  multiplied  ?  t^  5     '079577525,  the  product  }  •   ..  ^  .,^ 
^Jdividid      5*^  a2-5663e217,  the  quotients""'®"^ 

11.  If  the  area  of  any  ctrde 
V.  5  multiplied  >  l„  S  1*273241,  the  product  I  is  the  square  of 
^{divided     S^i  -785396,  the  quotient  j  the  diameter.    ' 
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ExAMP.  A  circle  whose  diameter  is  12^  to  find  the  circomferenoe. 
Afl  7  :  22  ::  12         Aa  113  :  355  ::  12  Aa  1 :  3U159  ::  12 

12  12  12 


7)264(37-7 1  =  cir-  >  1 1 3)4260(37-699  cir.  ST-eOBOS   cir. 

21  ciimference.  )        389 

.54  870 

49  791 


60  790 

49  678 


10  1120 

7  1017 

8  103 

NoU,  8*14159  may  be  contracted  to  3*1416  without  any  sensibly 
diflferenca 

Aht.  13.  Tkt  Circumferetue  of  a  Circle  Mng  given,  to  find  ike  Di: 

ameter. 

RuLB.  As  22  is  to  7;  or  355  to  113;  or  as  1  to  -31831,  eo  is  the 
circumference  of  a  circle  to  the  diameter. 

EzAMP.  The  circumference  of  a  circle  being  326^  to  find  the 
diameter. 

13>  If  the  ana  of  any  ciide 
.    $iiiattipliBd?w_Ud.56636917,   the  pniduct  { is  the  niiare  of  the 
^  (  divided      ( ^  (     .QrmTTbStb,  the  quotient  S  ciiromferenoe. 

13.  When  the  diameter  of  1  circle  is  1,  and  the  diameter  of  another  is  2,  the  df- 
dnmferenoe  of  the  first  b  equal  to  the  area  of  the  Becond,=3-14159S. 

14.  If  the  drcomferenoe  he  4,  the  diameter  and  area  are  eqaal,= 1-273341. 

15.  If  the  diameter  he  4,  the  ciieamferpnce  and  area  are  eqaa]^=12*566366>    • 
Hence,  because  circles  are  the  most  capacious  of  all  figures,  if  the/ouitA  part 

of  a  circle  be  tquaredf  it  will  not  be  equal  to  the  area  of  that  circle  ^as  is  commonly 
supposed)  although  the,^r  sides  added  together  are  equal  to  the  areun^erence  of 
that  circfe. 

In  a  circle  whose  diameter  is  24,  circumferenoe  Ib'i^  and  area  453*4,  the  fmtrlh 
part  of  the  drcumferenoe  is  18'85»  the  s^uafre  of  which  is  onTy  355*3225,  that  is, 
97*0775  less  than  the  truth :  and  the  laiger  the  circle  is,  the  greater  wUl  the 
error  be. 

Pot  furth«proof  of  this  matter:  If  a  cylindrical  pint,  beer  measure,  whose 
content  is  35*29  oubick  inches,  be  beaten  into  a  pofeotly  mart  ybrm,  it  will  oon- 
tatn  only  28-902  cubick  inches,  whichisless  than  the  truth  by  6*3484+ ;  the  am 
of  the  code  is  8*7615859288,  and  the  area  of  the  square  only  6*8813320653076624. 

Hence  appears  the  reason,  why  taking  theyburiii  paH  of  the  girth  in  measuxug 
a  (^linder  (or  a  round  stick  of  timber)  is  fiJse. 

16.  If  the  diameter  of  one  circle  be  double  to  HuU  of  another,  the  area  of  the 
first  circle  wiU  be./bttr  Hmu  the  area  of  the  second,  bemise  the  areas  of  cirdes  ave 
as  the  squares  of  their  diameters;  see  Art.  15. 
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A»  22:  7 ::  326      355 :  113 ::  326      1 :  -31831 ;:  326 

7         326  326 


22)2282(10372  diam.  678  190986 
22                         226                              63662 
339                              95493 


82  

66  ^55)36838(10376  diam.  103  76906  =s  dia- 

—  355  meter.     This 

160                     proportion    is 

154  1338  the  most  accu- 

1065  rate. 

60  

44  2730 

—  2485 


16 


245 


Art.  14.     To  find  the  Area  of  a  Circle. 

Rule.    Multiply  half  the  diameter  hy  half  the  circumference^ 
and  the  product  is  the  area. 
If  the  diameter  be  given,  find  the  circumference  by  Art.  12. 
If  the  circumference  be  given,  find  the  diameter  by  Art.  13. 
£xAMP.    A  circle  whose  diameter  is  12,  and  circumference  is 
377,  given,  to  find  the  area  ? 

18-85-half  the  circumference. 
6=half  the  diameter. 


1 13'10=area  of  the  given  circle. 

Note,  A  circular  ring  is  the  figure  contained  between  the  peri- 
pheries of  two  concentric  circles.  Hence,  the  area  of  a  circular 
ring  must  be  the  difference  of  the  areas  of  the  two  circles. 

'Art.  15.     The  Diameter  being  givei^  to  find  the  Area  of  a  Circle 

toithout  finding  the  Circumference. 

Rule.  Multiply  the  square  of  the  diameter  by  7854,*  and  the 
product  will  be  the  area  of  the  circle,  whose  diameter  was  given. 

ExAHF.     The  diameter  of  a  circle  being  12,  to  find  the  area? 

•7854 
12X12=     144 


31416 
31416 
7854 

1130976=area. 

*  Wlicn  the  diameter  is  1,  the  arcn  is  fotind  to  be  *7B54,  and  aa  the  area  of 
circles  are  as  the  squares  of  their  di:<  inetcra,  the  rule  is  evident 

38* 
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By  the  Sliding  Rule. 

Set  1  on  A  to  the  diameter  on  B,  then  find  -7854  (vhieh  ex- 
presses the  area  of  a  circle  whose  diameter  is  1)  on  A,  against 
which  on  B  is  a  4th  number,  then  find  this  4th  number  on  A^ 
against  which  on  B  is  the  area. 

By  OunUr, 

The  extent  from  1  to  the  length  of  the  diameter  reaches  from 
7854  to  a  4th  number,  and  from  that  4th  number  to  the  area. 

Art.  16.     The  Cireumferenee  of  a  Circle  being  given,  to  Jind  the 

Area  withant  finding  the  Diameter. 

Rule.      Multiply  the  square  of  the  circumference  by  -07958, 
and  the  product  will  be  the  area  of  the  circle. 

ExAHP.  The  circumference  of  a  circle  being  377,  to  find  the 
area.  ]  421*29 

37-7  -07958 


377 


1137032 


2639  710645 

2639  1279161 

1131  994903 


1421'29=^uare.      113-1062582=area  of  the  circle. 

Art.  17.     T%e  Dimensions  of  any  of  the  parts  of  a  Circle  being 
given,  to  find  the  side  of  a  square  eqtuU  to  the  Circle, 

Rule.  If  the  area  of  the  circle  be  given,  extract  the  square  root 
of  the  area,  which  will  be  the  side  of  a  square  equal  to  the  cirole : 
If  the  diameter  or  circumference  be  given,  find  the  area  by  Art.  15 
or  16,  and  then  extract  the  square  root,  as  before.  And  this  is  a 
general  rule  to  find  the  side  of  a  square  equal  to  any  superficial 
figure,  regular  or  irregular :  for  the  square  root  of  the  area  of  any 
figure  whatever,  is  the  side  of  a  square  equal  to  the  given  figure. 
But  with  regard  to  circles,  if  the  diameter  be  given ;  multiply  it 
by  -886,  and  the  product  will  be  the  side  of  an  equal  square :  or,  as 
13*545  is  to  12,  or  1354  to  1200 :  so  is  the  diameter  of  a  circle  to 
the  side  of  a  square  equal  to  the  given  circle.  And,  if  the  cir- 
cumference be  given,  multiply  it  by  '282  for  the  side  of  an  equal 
square.  Or,  divide  it  by  3*545,  and  the  quotient  will  be  the  side 
of  an  equal  square. 

EXAMP.    1.  EXAMP.    2. 

Let  the  diameter  of  a  circle  be  The  circumference  being  37*7 

12,  to  find  the  side  of  a  square  to  find   the  side  of  an  equal 

equal  to  the  circle ?  square? 

886x12  =  10-632  =  side  of  the  37-7x282=10-631=side  of  the 

square.  square. 

Or,  as  13-545  :  12  ::  12 :  10-631  Or,  377-^3-545=: lO'GSi 
-the  side. 
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«l 


Art,  18.     T%e  Area  of  a  Circk  being  given^  to  find  the  Diameter. 

Rule.  Multiply  the  given  area  bj  1  -2732,  and  the  product  will 
be  the  square  of  the  diameter;  then,  extracting  the  square  root  of 
the  product,  you  will  have  the  diameter.* 

ExAHP.  The  araa  of  a  circle  being  1 13*09,  to  find  the  diameter. 

'  143-986188(1  l-999=12=diam6ter. 


1-2732 
113*09 

143-9861 
1 

114588 
381960 
12732 
12732 

21)43 
21 

229)2298 
2061 

143*986188 

2389)23761 
21501 

23989)226088 
215901 

10187  remainder. 
Art.  19.  l%e  Area  of  a  Circle  being  given^  to  find  the  cireumferenee* 

RuLB.  Multiply  the  given  area  by  12*566,  and  extract  the  square 
root  of  the  product,  which  root  will  be  the  circumference  required. 

ExAHP.  The  area  of  a  circle  being  1 13*03  to  find  the  circumfe- 
rence. 


12*566 
1 13-03 

37698 
376980 
12566 
12566 

1420*33498 


1420*3349(37*68=:circumference. 
9 

67)520 
469 


746)5133 
4476 


7528)65749 
60224 


5525  remainder. 

Art.  20.     7%«  Side  of  a  Square  being  given,  to  find  the  Diameter 
of  a  circle  equal  to  t^e  Square,  whose  Side  is  given. 

Rule.     Multiply  the  given  side  by  1-128,  and  the  product  will 
be  the  diameter  of  a  circle,  whose  area  is  equal  to  the  area  of  the 

*  As  the  area  of  a  circle,  whose  diameter  is  1,  is  *78&1,  the  area  divided  by  'ISSA 
must  give  tho  square  of  the  diameter ;  but  as  1'2732  IB  tbft  tedynKkL  ^  ^''^SAi  ^ 
rale  is  evident. 
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given  square  Or,  if  the  side  of  the  square  be  divided  bj  '886,  the 
quotient  will  be  the  diameter.  Or,  as  12  to  13*54,  so  is  the  side  of 
any  square  to  the  diameter  of  an  equal  circle. 

ExAMP.  The  side  of  a  square  being  10*635,  to  find  the  diameter 
of  a  circle  equal  to  that  square  ? 

10^35x1  128=12  nearly.    Or,  lO-635-i-'886=12=diam0lar. 
Or,  as  12:  1354  ::  10*635:  12  nearly. 

Art.  21.  J%e  Side  of  a  Square  being  given,  to  find  ike  eireumfef" 
enee  of  a  Circle  equal  to  tie  given  Square* 

RvLB.  Multiply  the  given  side  by  3*545  and  the  product  will  be 
the  circumference  requirdl.  Or,  divide  it  by  282,  and  the  quotient 
will  be  the  circumference. 

Ex  AMP.  The  side  of  a  square  being  10*631,  to  find  the  cnoum- 
ference  of  a  circle  equal  to  that  square. 

10-631x3-545=37-686=circum.  Or,    •282)10  631(37-698  circum. 

Akt.  22.    To  find  ike  Area  of  a  Semicircle,  the  Diameter  being  given. 

RuLS.  Find  the  area  of  the  circle  by  Art.  15,  and  take  the  half 
of  it. 

In  the  same  manner  may  the  area  of  a  quadrant,  or  a  quarter  of 
a  circle,  be  found,  by  taking  a  fourth  part  of  the  area  of  the  whole 
circle. 

But  with  regard  to  measuring  a  sector,  or  a  segment  of  a  circle, 
it  will  be  necessary  first  to  show  how  to  find  the  length  of  the  arch 
line  of  a  sector,  and  the  diameter  of  the  circle  to  a  given  segment* 

Art.  23.    A  Segment  of  a  Circle  being  given  to  find  the  length  of 

the  Arch  Line. 

RuLB.  Divide  the  segment  into  two  equal  parts ;  then  measure 
the  chord  of  the  half  arch,  from  the  double  of  which  subtract  the 
chord  of  the  whole  segment ;  and  one  third  of  that  difiference,  being 
added  to  the  double  of  the  chord  of  the  half  arch,  will  give  the 
length  of  the  arch  line. 

Ex  AMP.  In  the  segment  ABC  D,  B 

the  whole  chord  A  DC  is  2 1 6,  and  ^0^^ 

the  chord  AB  or  BC  126,  to  find  /\y^ 

the  arch  line  ABC.  A/V^ 

126=chord  AB  or  BC.  -"/^       > 


252=double.  252^oiible  of  AB. 

216=ADC,  to  be  subtracted.  12=}  difference  added. 

3)36==difirerence.  264=tength  of  the  arch  ABC 

\2-\  difference. 


AND  SOUDS. 


463 


Art.  24^     Tke  Chord  and  versed  Sine  of  a  Segment  being  given,  to 

find  the  Diameter  of  a  Circle. 

RvLE.  Multiply  half  the  chord  hj  itself,  and  divide  the  product 
hj  the  versed  sine ;  then  add  the  quotient  to  the  versed  sine,  and 
the  sum  will  be  the  diameter 'of  the  circle. 


ExAHPLB.  In  the  segment 
ABCD,  the  chord  AC  is  1869-5, 
and  the  versed  sine  BD  4235, 
to  find  the  diameter. 

93475 


467375 
654325 
373900 
280425 
841275 


423'5)873757-5625(2063isDE 

8470      423-5=BD,  add. 


26757 
25410 


2486^=diamet6r  BDE. 


13475 
12705 


7706 
4235 

3471 

AxT.  25.     To  measure  a  Sector. 

Definition,  A  sector  is  a  part  of  a  circle,  contained  between  an 
arch  line,  and  two  radii  or  semidiameters  of  the  circle 

Rule.  Find  the  length  of  half  the  arch  by  Art  23 :  Then  mul- 
tiply this  by  the  radius  or  semidiameter,  and  the  product  will  be  the 
area. 

ExAMP.  1.  In  the  sector  ABCD, 
given  the  radius  AD  or  DC  72 
feet,  the  chord  AC=126  feet,  and 
the  chord  AB  or  BC=70,  to  find 
the  area  of  the  sector. 
First. 
70=chord  AB  or  BC. 
2 
*-  Carried  over. 
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140       Brought  oirer. 
126:=:AC,  tfobtraot 


3)14 


SeeoTuUp. 
72*33=half  the  aicb. 
72=radiu& 


4^ 

140 


14466 
50631 


144'16s:length  of  the   arch    5207'76saieai 

-.        [ABC,  by  Art.  23. 

7238 

ExAMP.  2.  In  the  sector  ABCD, 
greater  than  a  semicircle,  given  the 
radius  AE  or  ED=112,  the  chord 
BD  (of  half  the  arch  ABD)=204, 
and  the  chord  BC  (of  half  the  arc, 
BCD)=:120,  to  find  the  area  of  the 
sector. 

120=BC. 
2 


240 

204  subtract 

3)36 

12 

^0  Add. 


252=:half  the  arch  ABD. 
1 12s=radius. 


504 
252 

252 


28224:=area  of  the  sector. 


oco-  I  Length  of  the  arch 
Zd^^  5  BCD,  by  Art.  23. 

Abt.  26.     Th  find  the  Area  of  a  Segment  of  a  CireU. 

Definition,  A  segment  of  a  circle  is  any  part  of  a  circle  cut  off 
by  a  right  line  drawn  across  the  circle,  which  does  not  pass  through 
the  centre,  and  is  alwajns  greater  or  less  than  a  semicircle. 

ExAMF.  1.  To  find  the  area  of  the  segment  ABC,  whose  chord 
AC  is  172,  the  chord  of  half  the  arch  ABC,  vis.  BC=:102,  and  the 
versed  sine  BD=58*48. 

RuLS.  ^y  Art.  23,  find  the  length  of 
the  arch  line  ABC,  and  by  Art.  24,  the 
diameter  FB  ;  then  multiply  half  the 
chord  of  the  arch  ABC  bv  half  the  dia- 
xneter,  and  the  product  will  be  the  area  of 
the  sector  ABCE :  then  find  the  area  of 
the  triikigle  AEC,  whose  base  AC  is  172, 
and  perpendicular  height  34,  found  by 
subtractmg  the  versed  sine  BD  from  half 
the  diameter  j  and  the  area  of  the  trian- 
gle AEC,  bemg  subtracted  from  the  area 
of  the  soctor  A£C£,  will  leave  the  area  of  the  segment  ABC. 


AND  SOUDS. 


45^ 


|04sBC.     , 
2 

208 

172s AC,  subtract. 

3)36 

12 

208  add. 

220==arch  line  ABC. 

110=half  arch. 

92'475'radiuB. 
110 


86=half  ADC. 
86 


516 
688 


68-48)7396-00(  126-47=DEF. 
5848         58'48=BD,  add 


15480  184-95=diameter  BF. 

11696  

Qo.yiTc—    S  radius  or  semidia- 

37840  y^*^5-    I  meter. 

'35088 


924750 
92475 


27520 
23392 

41280 
40936 


10172'25=area  of  the  sector. 
86==half  the  base^^^AO. 
34=perpendicular  D£ 

344 

258 


344 

10172*25=area  of  the  sector* 

2924     =area  of  the  Uiangle. 

7248*25=area  of  the  segment. 


2924==area  of  the  triangle.  * 

£xAMP.  2.  In  the  segment  ABCD  greater  than  a  semicircle^ 
givpp  the  chord  of  the  whole  segment  AI>=136,  the  chord  AC  of 
hal  the  arch  ACD=146,  the  chord  C 

AB  or  BC  one  fourth  of  the  arch 
ACD=86,  and  the  radius  AE  or  ED 
=80,  to  find  the  area  of  the  segment 
ABCD. 

First  find  the  area  of  the  sector 
ABf  DE,  by  Art.  25,  at  the  second 
Example ;  then  find  the  area  of  the 
trianerle  AED,  by  Art.  6,  and,  ad- 
dinff  the  area  of  the  triangle  to  the  J^ 
area  of  the  sector,  you  will  have  the 
area  of  the  segment 

86=chordAB.  8-666 

2  172        =double  of  AB,  add. 


/36 


172 

14.6s:chord  AC,  subtract 

3)26 


180'666==arch  line  ABC 
»80-=radius. 


14453'280=area  of  the  sector 
Caziied  over. 
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Brought  over. 
68=hair  the  base  AD. 
42=perpendicular    £   136. 


2856=area  of  the  triangle  AED. 
14453*28=area  of    tlM    eectOTi 

[add. 

17309-28=area  of  the  segment 


136 
272 

Note  1.  The  area  of  a  Lune  or  Creseenif  is  calculated  by  the 
preceding  rule.  A  Lune  is  a  figure  made  hy  two  circular  arcs 
which  intersect  each  other,  as  ACBD.  C 

The  area  of  the  Lune  is  the  difiercnce 
of  the  two  segments,  which  are  contain- 
ed by  the  arcs  and  the  chord.     Thus  the  A 
difference  of  the  segments  ACBE  and 
ADBE  is  the  area  of  the  crescent  ACBD. 

Note  2.     A  Circular  Zone  is  a  figure  con- 
tained between  two  parallel  chords.     If  the 
chords  be  equal,  it  is  called  a  middU  zone,  as  A 
ABCD.     The  area  of  a  zone  is  evidently  the 
difference  between  the  area  of  the  circle  and  D 
the  areas  of  the  two  segments. 

AsT.  27.    To  find  the  Area  of  an  EUipiis. 

Definiiion,  An  ellipsis,  or  oval,  is  a  curve  which  returns  into  it- 
self like  a  circle,  but  has  two  diameten,  one  longer  than  the  other, 
the  longest  of  which  is  called  the  transverse^  and  the  shortest  the 
conjugate  diameter. 

Role.  Multiply  the  two  diameters  of  the  ellipsis  together ;  then 
multiplying  the  product  by  *7854,  this  last  product  will  be  the  area 
of  the  ellipsis. 

ExAMF.  In  the  ellipsis  ABCD,  the 
transverse  diameter  AC  is  88,  and  the 
conjugate  diameter  BD  is  72,  to  find 
the  area. 

88  - 

72  -^ 

176    , 
616 


6336 

•7854 

25344 
31680 
50688 
44352 


The  content  is  found  by  the  sliding  rule 
and  Gunter,  in  the  same  way  as  the  circle^ 
only  using  the  product  of  the  two  diam^ 
ters  as  the  square  of  the  diameter  of  a 
circle. 


4976'2944sarea 

Mensuration  of  Superficies  is  easily  applied  to  Surveying :  thui\ 
tnke  the  angles  of  the  plot  with  a  good  compass  theu  measure  the 
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sides  with  Gunter  s  chain,  which  note  do*wn  in  links  (or  chains  asid 
links,  which  is  done  by  separating  the  two  right  hand  figures  of  your 
links  by  a  comma,  your  chain  Iwing  100  links)  then  cast  up  the 
contents,  according  to  the  rule  of  the  figure,  cutting  off  the  five  right 
hand  figures  of  the  product,  and  those  at  the  left  hand,  if  any,  are 
acres ;  then  multiply  the  five  figures  cut  ofl^  by  4,  by  40,  and  by 
272^,  cutting  off  as  before,  and  those  at  the  left  hand,  will  be  rooda^ 
poles,  and  feet,  respectively. 

Section  II.    Of  Solids. 

Solids  are  measured  by  the  solid  inch,  foot,  or  yard,  &c.  1728  of 
these  inches,  that  is  12x12x12,  make  one  cubick  or  solid  foot. 

The  solid  content  of  every  body  is  found  by  rules  adapted  to  their 
particular  figures. 

Art*  28.     To  measure  a  Cube»^ 

Definition.  A  cube  is  a  solid  of  six  equal  sidesi  each  of  which  is 
an  exact  square. 

*  Here  foDowB  a  Table  of  the  ProportioiiB,  which  the  following  Solid*  h^ve  to 
the  Cube  and  Cylinder,  having  the  eame  Bate  and  Altitude.  SoKd  Inchegi 

1.  A  Cube  whose  side  s  12  inch  s,  contains  1728 

2.  A  Prism,  having  an  eqiulateral  triangle,  whose  ride  ifl  12  inches  )     'tqa^oa 
firom  its  Base^  and  its  Altitude  12  inches,  contains  $      /mm 

3.  A  ^uare  Pyramid,  whose  height  and  the  side  of  its  base  axe  )     __ 
each  12  inches,  is  i  of  t>  e  above  cube,  and  tberefbre  contains  ) 

4.  A  TMangular  Pyramtd,  whose  height  and  side  of  its  triango-  >     oiqmi9 
lar  base  are  each  1 2  inches,  is  near  |  of  the  cube,  and  contains  J     ^y  4X9 

5.  A  Cylinder,  whose  diameter  and  height  are  each  12  inches,  J    1357.17 
is  1  >  of  the  above  cube,  and  contains  I 

6.  A  Sphere  or  Globe,  whose  axis  or  diameter  is  12  inches,  equal  I     qQ^._ 
to  the  side  of  the  cube,  is  11  of  it,  and  contains  )     ^'"^  '*' 

7.  A  Cone,  whose  base  and  altitude  are  each  12  inches,  equal  to  )  ^ro'Poooii 
the  side  of  the  cube,  ii  -^  of  it,  and  contains  J    *^^  *°^ 

8.  A  Parabolick  Conoid,  whose  diameter  at  the  base  and  height,  )     ^70.^09 
B  each  12  inches,  being  |  its  circomscribing  cylinder,  contains         J    '*'°  °*^ 

\ 

10.  A  Parabolick  ^ndle,  whose  height  and  middle  diameter  axe  >     723*S2d 
each  12  inches,  i»  ,  -  of  its  circumscribing  cylinder,  and  contains         J     /^s-vm 

Hence  axises  a  different  method  of  finding  their  contenta. 

General  Mule.  It'  the  has^-  of  the  solid,  whose  contents  yon  would  find,  be 
rectilinear,  conridcr  it  as  Parallelopipedon ;  if  curved,  as  a  Cylinder^  and  find  the 
content  accordingly :  then  take  such  a  part  of  the  content,  thus  found,  as  is  sped- 
fied  in  the  preceding  Table,  which  if  the  parts  be  taken  in  inches,  will  be  the  sotid 
content  of  &c  given  figure,  in  inches,  which,  divided  by  1728i  will  give  the  cu- 
bick feet. 

ExAMp.  1.  Thexeis  a  triangular  prism,  the  side  of  wfaoM  base  is  48  incliBS,aiid 
whose  perpendicular  height  is  108  inches :  what  is  its  solid  content? 

The  base  being  right  Imed,  I  consider  it  as  a  poraUelopifedm,  the  side  of 
whose  base  is  43  inches,  and  whose  length  is  108  inches,  and  as  784-34  is  ocm- 
tained  2^20940712  times  in  acubickfoot;  21N34OTU  Va^^Kiwii^XA  ^^cv>te^  "^^ 

39 


are 

9.  A  Hyperbolick  Conoid,  whose  height,  and  diameter  at  the 
base,  are  each  12  inches,  ii  ^  of  its  circunucribing  cylinder,  and  ^     666*49 
•ontains 
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The  solid  foot  is  composed  of  1728  inches ;  for  a  solid,  that  is  I 
foot,  or  12  inches  every  way,  that  is  12x12x12,  contains  1728 
inches. 

Rule.  Multiply  the  side  by  itself  and  that  product  by  the  same 
side,  and  this  last  product  will  be  the  solid  content  of  the  cube.* 

Exam  p.  The  side  of  a  cube  AB,  being  18 
inches,  or  1  foot  and  6  inches,  to  find  the  con- 
tent? 

I  foot  6  inches=l-5  foot.  18  inches. 

1-5  18 


75 
15 

Carried  over.        2*25 


144 
18 

324 


content  of  the  paniUelopipedon by;  therefore 48X48Xl0B+2-9034(m!^ 
floUd  inche8=:65'353  aohd  feet. 

Had    the    dimensions  been  given  in   feet,   it   would  hare  twen  4X4X9-*- 
2*20340712=65-353  feet. 

Examp.  2.  There  is  a  square  pyramid  whose  height  is  12  feet,  and  the  side  of 
whose  base  b  3*5  feet ;  what  is  its  content? 

3-5X3-5X  12-1-3=49  fiset,  Ana. 

Examp.  3.  There  is  a  trian^Iar  pyramid,  whose  height  is  15  feet,  and  the  side 
of  whose  base  is  5  feet :  what  is  its  content  ? 

*  5X5X15+7=53*57  feet,  Ans. 

Examp.  4.  There  is  a  cylinder  whose  diameter  is  2*5  feet,  and  whose  length  is 
24  feet ;  what  is  its  content  ? 

Here,  the  diameter  is  to  be  considered  as  the  side  of  the  base  of  a  paraUdopipe- 
don.    Therefore,  2*5X2-5X24Xll-f-14=  1 17*857  feet,  Ans. 

Examp.  5.  There  is  a  spherical  balloon,  whose  diameter  ii  50  feet;  how  many 
cubick  feet  of  air  docs  it  contain  1 

Here,  the  diameter  is  to  be  considered  as  the  side  of  a  cube.     Therefore, 

50X50X50X11-1-21  =65476-19  feet,  Ana 

Examp.  6.    There  is  a  cone,  whose  height  is  15  feet,  and  the  diameter  of  whose 
base  is  5  ieet ;  what  is  its  content  ? 

Here,  the  diameter  of  the  base  is  to  be  considered  as  the  side  of  the  base  of  a 
paxallelopipcdon,  and  its  height,  as  the  length.    Therefore, 

6X5X15X5-f-19=98*684feet,  Ans. 

Examp.  7.  There  in  a  paraboUck  conoid,  whose  diameter  at  the  base  is  2*9  feet, 
and  whose  height  is  6  feet;  what  is  the  content  1 

This  solid  being  ^  of  a  cylinder ;  we  must  first  find  the  content  as  of  thai  of  a 
cylinder,  and  then  halve  it.    Thrrofore, 

2'9X2-9X6Xll-*-14-39*647r  and  39*647-^2=  19-823,  Ani. 
Examp.  8.  There  is  a  hyjierbolick  conoirl,  whose  diameter  at  the  base  is  2*9  feet, 
and  whose  height  is  6  feet ;  what  is  the  content  1 

First  find  the  content  of  a  cylinder. 
2*9X2*9X6X1 1  +  14= 39*  647,  and  39-647X  j5,.=l6*519feet,  Ans. 

Examp.  9.  There  is  a  paraboDck  spindle,  whose  middle  diameter  is  2*9  feet,  and 
whoso  length  b  6  feet ;  required  the  content  1 

First,  find  the  content  of  a  cylinder. 
2-9X2-9X6XlH-14=39-647,  and  39  647X^^=21*145  feet,  Ans. 
*'  Multiplying  a  side  by  itself,  or  squaring  a  side,  gives  me  area  of  the  base,  or 
the  number  of  8<iuan  inches^  feet,  &c.  in  the  base ;  whence  one  inch,  foot,  &c.  in 
height  would  give  as  many  sohd  inches,  feet,  &c.  as  there  are  squares  in  thie  ba«e ; 
two  inches,  &c.  in  height,  twice  as  many,  and  so  on,  and  is  the  rule,  when  the 
sides  are  eoual  to  each  other.  In  Uie  same  way,  th«  rote  for  the  content  of  the  Pa- 
nUehpipedon  if  proved. 
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Brought  up.    2-25 
•  1-5 


1125 
225 


324 
18 

2592 
324 


In  this  operation,  the 
inches  are  changed  into 
the  decimal  parts  of  a 
foot 


3-375     1728)5832(3-375 
5184 


6480 
5184 

12960 
12096 

8640 
8640 

I  have  done  this  two  different  ways,  that  the  learner  may  see  they 
come  out  the  same.  The  content  in  inches  is  5832,  which  be- 
ing divided  by  1728,  the  inches  in  a  solid  foot,  and  the  division  con- 
tinued by  annexing  ciphers,  it  comes  out  the  same  as  the  decimal 
operation. 

Note,  The  area  of  the  surface,  or  saperficial  content  of  the  cube 
and  parallelopipedon  is  found  by  adding  the  areas  of  the  several  qua- 
drilateral figures  which  compose  them. 

Art.  29.     To  measure  a  Parallelopipedon, 

Definition.  A  parallelopipedon  is  a  solid  of  three  dimensions, 
length,  breadth  and  thickness ;  as  a  piece  of  timber  exactly  squared, 
whose  length  is  more  than  the  breadth  and  thickness.  The  ends 
are  called  bases,  which  are  equal. 

Rule.  Find  the  area  of  the  base,  then  multiply  that  by  the  length, 
and  it  will  give  the  solid  content. 

ExAHP.  1.     The  side  AB  is  175  foot,  and  the  length  AD  9'5 
feet,  to  find  the  solid  content  ? 
175=1  foot,  9  inches. 
175 

875 
1225 
175 


30625=  area  of  base. 
9-5 


153125 
275625 


9*5 


ExAMP.  2.  A  vessel  3*5  feet  each 
side  within,  and  5  feet  deep,  to  find 
the  content  ? 


29'09375=solid  content. 


3-5 
35 

175 
105 


12-25 
5 
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If  a  piece  of  timber,  or  any  other  thing,  be  of  an  equal  bigness 
through  its  whole  length,  though  there  be  a  differeBce  between  the 
breadth  and  thickness,  if  the  breadth  and  thickness  are  multiplied 
together,  and  that  product  multiplied  by  the  length,  this  last  pro- 
duct will  be  the  solid  content. 

ExAMp.  3.  A  piece  of  timber  being  1  foot  and  6  inches,  or  18 
inches  broad,  9  inches  thick,  and  9  feet  6  inches,  or  114  inches  long, 
to  find  the  content  1 


1  foot  6  inches=l*5  foot 
9  inche8='75  foot. 

75 

105 


Breadths  18  inches. 
Depth    =  9  inohe& 


162 
Length=114  inches. 


M25 
9  fbet  6  inehes^'5 

5625 
10125 


10-6875=content. 

In  this  operation  the  inehes 
are  changed  into  the  decimal 
fractions  of  a  foot. 


648 
162 
162 

1 728)  1 8468(  1 0  6875=content, 
1728  as  before. 


11880 
10368 

15120 
13824 


12960 
12096 


8640 
8640 

Note.  When  the  end  is  given  in  inches  and  the  length  in  feeC, 
find  the  area  at  the  end  in  inches,  multiply  that  by  the  length  in 
feet,  and  divide  this  product  by  144  (the  square  inches  in  a  foot)  and 
the  quotient  will  be  the  feet. 


Take  the  last  example. 

Foot. 

1*5  =18  inches. 
•75=  9  inches. 

162  area  in  inches. 
9*5  feet=length, 

810 
1458 

J44)l539(10-6875»ooxileii\.. 


By  the  sliding  Rule. 

Set  12  inches  on  the  girt  line  D 
to  the  side  of  the  square  end  on  C, 
then,  against  the  length  on  D,  you 
will  have  the  answer  on  C. 

By  Chtnter. 
Extend  the  compasses  from  12 
inches  to  the  length  of  the  side  of 
the  square  end;  that  disiai^ce, 
twice  turned  over  from  the  length, 
VTj\\^»jd\t.Ke  contents 
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When  the  side  of  a  square  solid  is  giveni  in  inches,  to  find  how 
much  in  length  will  make  a  foot  solid. 

Rule.  As  the  ^iven  side  is  to  12,  so  is  12  to  a  fourth  number, 
and  so  is  that  fourth  number  to  its  required  length.  Or  divide  1728 
bj  the  area  at  the  end,  and  the  quotient  will  be  the  length  making 
a  solid  foot. 

If  the  given  side  is  in  foot  measure,  then, 

Ruts.  As  the  given  side  is  to  1 ;  so  is  one  to  a  fourth  number, 
and  so  is  that  fourth  number  to  the  required  length. 

When  two  sides  of  an  equal  square  solid  (that  is,  of  unequal 
breadth)  are  given  to  find  what  length  will  make  any  number  of 
solid  feet. 

Rule.  Multiply  the  proposed  number  of  feet  by  144:  divide 
that  product  by  the  product  of  the  breadth  and  depth,  and  the  quo- 
tient will  be  the  length  required. 

Abt.  30.     To  measure  a  Cylinder. 

Definition,  A  cylinder  is  a  round  body,  whose  bases  are  circles, 
like  a  round  column,  or  a  rolling  stone  of  a  garden. 

Rule.  The  diameter  of  the  base  being  given,  find  the  area  of 
the  end  by  Art.  15,  then,  multiplying  the  area  of  the  base  by  the 
length,  that  product  will  be  the  content  of  the  cylinder. 

ExAMP.  The  diameter  of 
the  base  AC  being  I  foot 
and  9  inches,  and  the  length 
BD  12  feet  and  6  inches,  to 
find  the  content. 


l«75=diam.  of  the  base. 


1-75 

875 
1225 
175 

3-0625 

•7854 

122500 
153125 
245000 
214375 


2  405=area  of  the  base. 
12'5=length. 


12025 
4810 
2405 


30  0625=content. 


2-40528750=area  of  the  base. 

If  the  square  of  the  diameter  of  a  cylinder  be  multiplied  by 
•7854,  and  the  solidity  divided  by  that  product,  the  quotient  will 
be  the  length,  and  if  the  content  be  divided  by  the  length,  the  quo- 
tient will  be  the  area  of  the  end,  from  which  the  diameter  is  found 
bjr  Art.  18,  gg. 
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The  learner  may,  for  his  practice,  reduce  all  the  dimensions  to 
inches,  and  find  the  solid  content  in  inches,  which  being  divided  by 
1728,  the  quotient  will  be  the  solid  content  in  feet :  or,  if  he  finds 
the  area  at  the  end  in  inches,  and  multiplies  that  by  the  length  in 
feet,  and  divides  by  144 ;  the  quotient  will  be  feet 

This  is  a  general  rule  for  finding  the  content  of  any  straight 
solid  body,  of  equal  bigness  from  end  to  end,  of  whatever  form  the 
bases  are :  for,  if  the  area  of  the  base  be  multiplied  by  the  length, 
the  product  will  be  the  solid  content. 

Bjf  the  Sliding  Rule, 

Set  13'5,  the  square  root  of  183-34  (which  is  a  guage  point  ari- 
sing from  the  division  of  144  by  '7804)  found  on  D,  to  the  diameter 
found  on  C,  and  opposite  to  the  length,  on  D,  you  will  find  the  con- 
tent on  C. 

Or,  as  42'54  is  to  the  circumference ;  so  is  the  length  in  feet  to 
a  fourth  number,  and  so  is  that  fourth  number  to  the  answer. 

Note.  The  superficial  content  of  a  cylinder  is  found  by  multiply- 
ing the  circumference  of  one  of  the  bases  into  the  length,  and  to  the 
product  adding  the  areas  of  the  two  bases,  or  ends. 

When  the  diameter  is  given  in  inches^  to  find  what  length  will 
make  a  solid  foot.  « 

Rule.  As  the  given  diameter  is  to  13*531 :  so  is  12  to  a  fourth 
number,  and  so  is  that  fourth  number  to  the  required  length.  If 
the  diameter  be  given  in  foot  measure :  Rule,  as  the  given  diameter 
is  to  1*128:  so  is  1  to  a  fourth  number,  and  so  is  that  fourth  num- 
ber  to  the  required  length.  Or,  divide  1728  by  the  area  at  the  esd 
in  inches,  and  the  quotient  will  be  the  required  length. 

To  find  kow  much  a  Cylindrick  or  round  Tree^  that  is  equally  thick 
from  end  to  endj  will  hew  to^  when  made  square, 

RuLX.  Multiply  twice  the  square  of  its  semidiameter  by  the 
length,  then  divide  the  product  by  144,  and  the  quotient  will  be  the 
answer. 

If  the  diameter  of  a  round  stick  of  timber  be  24  inches  from  end 

to  end,  and  its  length  20  feet :  how  many  solid  feet  will  it  contain, 

when  hewn  square ;  and  what  will  be  the  content  of  the  slabs  which 

reduce  it  to  a  square  ? 

12X12X2X20 

TTT =40  feet,  the  solidity  when  hewn  square;. 

24x54x-7854x20   ^^  «  ^  ^ 

Y^ =62-8  feet,  or  2x2x785 4x20=628  the  total 

solidity,  whence  628 — 40=22*8  feet,  the  soUdity  of  the  slabs. 

Note.  The  rule  of  workmen  for  measuring  round  timber  is  to 
multiply  the  square  of  the  quarter  girt  or  one  fourth  of  the  cir- 
cumference, by  the  length.  This  rule  allows  about  one  fifth,  for 
the  bark,  waste  in  hewing,  &c.  The  example  above,  in  which  the 
diameter  of  the  cylinder  ia  1  foot  9  inches,  and  the  length  12  feet 
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6  incbcB,  will  give  the  quarter  girt  1-3744  feet,  and  the  solid  con- 
tent is  l-3r44''xl2-5=23-6I  feet,  which  ia  nearly  four  fiftha  of 
30-0625,  the  content  by  the  accurate  rule. 

A  rule,  nearly  correct,  is  to  multiply  twice  the  square  of  one 
fif^h  of  the  circumference  by  the  length.  Thus,  in  the  example,  f 
of  the  circumference  is  1-0995,  and  2  X  l-0995'xl25=30-22 
feet. 

Art.  31.     To  miaswrt  a  PrUm- 


Definition.  A  prism  is  a  body  with  two  equal  or  parallel  ends, 
either  square,  Irian^lar,  or  polygonal,  and  three  or  more  sides, 
which  meet  in  parallel  tinea,  runniog  from  the  several  angles  at  one 
end,  to  those  of  ihe  other. 

Rule.  Prisms  of  all  kinds  whether  square,  triangular  or  poly- 
gonal, arc  measured  by  one  general  rule,  viz.  Find  the  superficial 
content,  oi  area  at  the  base  {or  end)  by  the  proper  rule  of  Sect.  1. 
and  this  multiplied  by  the  length,  or  height  of  the  prism,  will  give 
the  solid  content 

EsAHP.  The  side  of  a  stick  of  timber,  AB,  hewn  >^ 

three  square,  ia  10  inches,  and  the  length,  AC,  ia  12       /;^ik, 
feet,  to  find  the  content!  C  C'''^'fA\J}. 

Side=    10  inches.  ' 

i  Perpendicular=4-33  inches. 

43-3=area  at  the  end. 
12  feet=length. 

1 44)5 19-6(3'6  feet,  content.  . 


12 
.Vole.    The  superficial  content  is  found  by  adding  the  areas  of 
the  several  quadrilateral  and  triangular  figures  which  compose  it. 

Art.  32.     To  measure  a  Pyramid. 

Definition.  Solids,  which  decrease  gradually  from  the  base  till 
thpy  come  to  a  point,  are  generally  called  pyramids,  and  are  of  dif- 
ferent kinds,  according  to  the  figure  of  their  bases;  thus,  if  it  has 
a  square  base,  it  is  called  a  square  pyramid  :  if  a  triangular  bas^ 
a  triangular  pyrnmid  :  If  the  base  be  a  circle,  a  circular  pyramid, 
or  simply  a  cone.  The  point,  in  which  the  top  of  a  pyramid  ends, 
is  called  a  Vertex,  and  a  line  drawn  from  the  vertex,  perpendicular 
10  the  base,  is  called  the  height  of  the  pyramid. 

Rule.  Find  the  arpa  of  the  base,  whether  triangtilar,  square, 
polygonal  or  circular,  by  the  rules  in  superficial  measure:  then, 
multiply  this  area  by  one  third  of  the  height,  and  the  product  will 
be  the  solid  content  of  the  pyramid. 
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EzAMP.  1.  In  a  triangular  pyramid,  the  hei<^ht 
BE,  being  48,  and  each  side  of  the  base  13 :  the 
base  being  a  triangle,  let  the  perpendicular  height 
D£  be  1 1  j  to  find  the  content. 

5-5=halfED. 
13=ba8e  AC 


165 
55 


71*5=iarea  of  the  base. 
I6=i  of  the  height  EB. 


4290 
715 


1144'0=content 
EzAMP.  2.  In  a  quadrangular  pyramid,  the  height 
BE,  being  48,  and  each  side  of  the  base  18,  to  find 
the  content. 

13  , 

13 


39 
13 


i69=area  of  the  base. 
16=i  of  the  height  EB. 


1014 
169 


2704=content. 
Exam  p.  3.     To  measure  a  Com. — The  diameter 
AC  being  13,  and  the  height  BD  48,  to  find  the 
content. 

13 
13 


39 


13 

160 

•7854 

676 
845 
1352 
1183 

1 327326»axe8L  ot  \Yie  \>^»sa. 
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Brought  up.     132*7326 

16=i  of  the  height 

7963956 
1327326 


21 23-72 16=content 
Note.  The  stiperficial  content  of  all  pjrramids  is  found  by  ta- 
king the  sum  of  the  several  areas,  which  compose  theuL  That  of 
a  cone,  by  multiplying  the  circumference  of  the  base  into  half  the 
line  joining  the  vertex  and  any  point  in  that  circumference,  and 
adding  the  area  of  the  base  to  the  product. 

Art.  33.     To  miosure  the  Frasium  of  a  Pyramid. 

Definition,  The  frustum  of  a  pjnramid  is  what  remains  after  the 
top  is  cut  ofif  by  a  plane  parallel  to  the  base,  and  is  in  the  form  of 
a  log  greater  at  one  end  than  the  other,  whether  round,  or  hewn 
three  or  four  square,  &c. 

Rule.  If  it  be  the  frustum  of  a  square  pyramid,  multiply  the 
side  of  the  greater  base  by  the  side  of  the  less ;  to  this  product  add 
one  third  of  the  square  of  the  difference  of  the  sides,  and  the  sum 
will  be  the  mean  area  between  the  bases ;  but  if  the  base  be  any 
other  regular  figure,  multiply  this  sum  by  the  proper  multipher  of 
its  figure  in  the  Table,  Art.  11.  and  the  product  will  b^  the  mean 
area  between  the  bases :  lastly,  multiply  this  by  the  height,  and  it 
will  give  the  height  of  the  frustum. 

Exam  p.  1.     In  the  frustum  of  a  square  pyramid  the        ^q 
side  of  the  greater  base  AD=15,  the  side  of  the  less,    ^ 
BC=6,  and  the  height  EF=40,  to  find  the  content.         ** 
15= AD.  15 

6=BC.  6 

Prod,s90  9»difrereiiC6. 

Add     27  9 

117  3)8l=s8quare  of  the  difference.  kH 

X    40  — 

27-=^  of  the  square. 

46803ccontent. 

Or,  if  it  be  a  tapering  square  stick  of  timber,  take  the  girth  of  it 
in  the  middle ;  square  ^  of  the  girth  (or  multiply  it  by  itself  in  inches) 
then  say,  as  144  (inches)  to  that  product)  so  is  the  length,  taken 
in  feet,  to  the  content  in  feet. 

Exam  p.  2.  What  is  the  content  of  a  tapering  square  stick  of 
timber,  whose  side  of  the  largest  end  is  12  inches,  of  the  least  end, 
8,  and  whose  length  is  thirty  feet. 

One  fourth  of  the  girth  in  the  middle=slO,^and  10x10=100,  the 
area  in  the  middle;  then,  as  144  :  100  :;  30  feet  :  20*83  feet  the 
content^ 
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By  iht.  Sliding  Rule^ 

Set  12  on  D  to  I  of  the  circumference  on  C,  and  agaiiist  the 
length  on  D  is  the  answer  on  C. 

By  Gunter, 

The  extent  from  12  to  ^  of  the  circumference  doubled,  or  twioe 
turned  over,  will  reach  from  the  length  to  the  content. 
Ex  AMP.  3.  In  the  frustum  of  a  triangular  pyramid, 
the  side  of  the  greater  base  AC=]5,  as  before,  the  side 
of  the  less  BD=6,  and  the  height  £F=40,  to  find  the 
content. 

15=AC.  15 

6=BD.  ;  6 

9=difierence  of  the  sides.  '  90 

9  Add  27 


3)81=square  of  the  difference. 
27= J  of  the  square. 


117 

'433  multiplier. 

351 
351 

468 


50*66  l=mean  area. 
40=height. 


2026-440=content 
Or,  if  it  be  a  tapering  three  square  stick  of  timber,  jou  may  find 
the  area  xnidway  from  end  to  end,  then,  as  144  is  to  that  area,  so 
is  the  length,  taken  in  feet,  to  the  content  in  feet. 

EzAMP.  4.     To  meature  the  Fmstum  of  a  Cane, 

Rule.  Multiply  the  diameters  of  the  two  bases  together,  and 
to  the  product  add  one  third  of  the  square  of  the  difference  of  the 
diameters :  then  multiplying  this  sum  by  7854,  it  will  be  the  mean 
area  between  the  two  bases,  which  being  multiplied  by  the  length 
of  the  frustum,  will  give  the  solid  content. 

Or,  to  the  areas  of  the  top  and  bottom  add  the  square  root  of  the 
product  of  those  areas,  and  the  sum,  multiplied  by  one  third  of  the 
height  of  the  frustum,  will  give  the  solidity. 

When  figures  run  uniformly  taper ;  but  not  to  a  point  (they  be- 
ing considered  as  portions  of  the  cone  or  pyramid)  we  may  find  the 
solidity  by  supplying  what  is  wanting  to  complete  the  figure,  and 
then  deducting  the  part  cut  off. 

A  general  nUefor  completing  every  straight  sided  solid^  whose  ends 

are  parallel  and  similar. 

As  the  difierence  of  the  top  and  bottom  diameters  is  to  the  per- 
pendicular height,  (or  depth  which  is  the  same :)  so  is  the  loogoit 
diameter  to  the  altitude  of  the  whole  cone  or  pyramid. 
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ExAMP.  1.  The  fonnet  cone  in  Art.  32,  Examp.  3,  being  cat  off 
in  the  middle,  the  greater  diameter  AC  is  13,  the  less  BD  6||  and 
height  £F  24,  to  find  the  content  of  the  frustum. 

AC=13  inches.  13  ^^ 

B  D=:6-5  inches.  6*5  B  ^^  I> 


65 

78 

84-5 
Add  14  083 


6*5=difterence. 
6-5 

325 

390 


98  583 
•7854 


394332 
492915 
78S664 
690081 


14083=^  of  the  square. 


144)185d'248(12'9045  feet  content. 
144 


77*427 |0882=mean  area« 
24  feet=length. 


309708 
154854 


1858-248=content 


418 
288 

1302 
1296 

648 
576 


720 
720 
Examp.  2.     What  number  of  barrels,  each  32  gallons  of  Ale 
measure,  is  contained  in  a  cistern  whose  largest  diameter  is  6  feet, 
and  smallest  diameter  5  feet,  and  whose  depth  is  8  feet  1 
6X5=30 

30^  mean  diameter. 
•7854 


23  5620 
*2618 


23-8238  mean  area. 
8 


190*5904  content  in  feet. 

1728  inches  in  a  solid  foot. 


329340*2112  cubic  inches,  which  divided  >)y  ^^\^^^  ^x^v^ 
iiicbes  ia  a  i^arrei  or  32  gullonsi  gives  36*5  baxte!^  luediVj^  kxts^ 
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If  the  answer  had  been  required  in  B«V  Measure,  where  the 
banel  contains  30  gaWum,  the  answer  would  hare  been  324  bai- 
rels. 

Note.  If  when  the  end  diameters  of  a  conical  cistern  are  gvna, 
it  is  required  to  find  the  length  of  the  cisiein  to  contain  &  cer- 
tain numtitfi  of  barrels ;  divide  the  cubick  feet  contained  in  the 
numb^  of  barrels  by  the  mean  area,  and  the  quotient  will  be  the 

Let  ihe  mean  area  be  a^  in  the  last  Ex.  to  find  the  length  of  the 
cistern  to  coiiiam  50  bairels  of  3'2  galloiis  of  Ale  measure. 

^bl'llUI,  &c.=cubick  feet  in  SO  barrels,  which  divided  by 
23-S-i'iS,  th«  meuii  aren,  gives  10-96  feet,  for  the  length  of  the 
cistern,  Aiis. 

To  find  the  diameters  of  the  cistern,  when  the  content,  and  length, 
and  difference  of  the  diameter^  are  given,  see  Art.  53> 

Art.  34.     To  meature  a  Sphere  or  Globe. 
Dffinilion.     A  sphere  or  globe  is  a  round  solid  body,  in  the  mid- 
dle of  which  is  a  point,  from  which  all  lines  drawn  to  the  surface 

Rule.  Multiply  the  cube  of  the  diameter  by  -523^  and  the 
product  will  be  the  solid  content. 

Or,  multiply  the  circumference  by  the  diameter,  which  will  give 
the  8U|,*erlicial  content;  then  multiply  the  surface  by  one  sixth  of 
the  diameter,  an<l  it  will  give  the  solidity. 

Or,  multiply  the  cube  of  the  diameter  by  II,  and  the  product  di- 
vided by  21,  will  give  the  solidity. 

ExAMP.  The  diameter,  AB,  of  a  globe,  is  4'S  feet;  to  find  the 
solid  content. 

4-5 
4-5 
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Note.  If  the  circumference^  09  greatest  circle  of  the  sphere,  be 
given,  multiply  the  cube  of  it  by  *0168d7  for  the  content. 

The  surface  of  the  globe  may  be  found  by  multiplying  the 
square  of  the  diameter  by  31416;  or  by  multiplying  the  area  of 
its  greatest  circle  by  4,  or  the  square  of  the  circumference  by 
•3183. 

When  the  solidity  of  a  globe  is  given,  the  diameter  may  be  found 
by  dividing  the  solidity  by  -5236,  and  extracting  the  cube  root  of 
the  quotient. 

Or,  if  the  circumference  be  required,  divide  the  solidity  by  -016887, 
and  the  cube  root  of  the  quotient  will  give  it. 

Art.  35.  To  measure  the  Solidity  of  a  Frustum  or  Segment  of  a  Globe* 

Definition.  The  frustum  of  a  globe  is  any  part  cut  off  by  a 
plane. 

Rule.  To  three  times  the  square  of  the  semidiameter  of  the 
base,  add  the  square  of  the  height;  then  multiplying  that  sum 
by  the  height,  and  the  product  by  5236,  you  will  have  the  solid 
content. 

Exam  p.  The  height  BD  being  9  inches,  and  the  diameter  of  the 
base  AC  24  inches :  to  find  the  content. 

1 2=semidiameter.         46 1 7  ]> 

12  -5236 


144=square.  27702 

X  3  13851    A 

9234 

432  23085 


Add9x9=81=|tg:'S:i 


2417-4612=solid  content. 
613 
X    9=height 

4617 

To  measure  the  Surface  of  a  Frustum  or  Segment  of  a  Globe, 

Rule.  Find  the  diameter  of  the  Globe  by  Art.  24,  and  the  mxr« 
face  of  the  whole  Globe,  by  Art  34 ;  then  as  the  diameter  of  the 
globe  is  to  the  height  of  the  frustum ;  so  is  the  surface  of  the  globe 
to  the  surface  of  the  frustum ;  then,  by  Art.  15,  find  the  area  of  the 
base ;  add  these  two  together,  and  the  sum  will  be  the  whole  sur- 
face of  the  frustuuL 

Art.  36.     To  measure  the  middle  zone  of  a  Globe. 

Definition.  This  part  of  a  globe  is  somewhat  Hke  a  cask,  two 
equal  segments  being  'wanting,  one  on  each  side  of  the  axis. 

RuLB.  To  twice  the  square  of  the  middle  diameter,  add  the 
square  of  the  end  diameter ;  multiply  that  sum  by  7854,  and  that 
product,  multiplied  by  one  third  of  the  length,  will  give  the  so- 


470  MENSURATION  OF  SUPERFICIES 

Or,  to  four  times  the  square  oi  the  middle  diameter  add  twice  the 
square^  of  the  end  diameter ;  that  sum  multiplied  by  7854,  and  that 
product  by  one  sixth  of  the  length,  will  give  the  solidity. 

Note.  This  rule  is  applicable  to  the  frustum  of  a  cone  or  py- 
ramid. 

If  the  middle  diameter  of  a  zone  be  20  inches,  the  end  diameters 
each  16  inches,  and  length  12 inches:  Required  its  solidity? 

20x20x2+ 1 6x  16X'7854x4=33  r7-5296,  Ans. 
Art.  37.     To  measure  a  Spheroid, 

« 

Definition.  A  spheroid  is  a  solid  body  like  an  egg,  only  both  its 
ends  are  the  same. 

Rule.  Multiply  the  square  of  the 
diameter  of  the  greatest  circle,  viz.  the 
diameter  of  the  middle  (DB  in  the  fig- 
\ire)  by  the  length  AC,  and  that  pro- 
duct by  •5236,  and  you  will  have  the  A^ 
solidity. 

ExAHP.  The  diameter  BD  being  20, 
and  the  length  AC  30,  to  find  the  con- 
tent. 

20x20x30x-5236=6283-2,  Ans. 

Art.  38.   To  measure  the  middle  Frustum  of  the  Spheroid. 

Definition,  This  is  a  cask-like  soli^,  wanting  two  equal  seg- 
ments to  complete  the  spheroid. 

Rule.     The  same  as  in  Article  36u 

If  the  middle  and  end  diameters  of  the  middle  frustum  of  a  sphe- 
roid be  40  and  30  inches,  and  its  length  50;  what  is  its  solidity? 

50-^3=16-6,  then  40x40x2+30x36x-7854xl6-6=53454-324,  Ans. 
Art.  39.     To  measure  a  Segment,  or  Frustum  of  a  Spheroid* 

Definition.  This  is  a  part  of  a  spheroid  made  by  a  plan^  parallel 
to  its  greatest  circular  diameter. 

Rule.  To  four  times  the  square  of  the  middle  diameter  add 
the  square  of  the  base  diameter,  then  multiply  that  sum  by  '7854, 
and  the  product  by  one  sixth  of  the  altitude,  and  it  will  give  the 
solidity. 

If  the  base  diameter  of  the  end  frustum  of  a  spheroid  be  36,  di' 
ameter  at  the  middle  of  the  height  30,  and  the  height  20  inches  ; 
required  its  solidity  ? 

30x30x4+36x36x-7854x3S=12689-55+,  An& 

Art.  40.  To  measure  a  Parabolick  Conoid, 

Definition.  This  solid  may  be  generated  by  turning  a  semipara- 
bola  about  its  abscissa  or  altitude. 
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Rule.  As  a  parabolick  conoid  is  half  of  its  circumscribing  cy- 
linder, of  the  same  base  and  altitude ;  multiply  the  area  of  the  base 
by  half  the  height  for  the  solidity. 

If  jthe  diameter  of  the  base  of  a  parabolick  conoid  be  40  inches^ 
and  its  height  42;  what  is  the  solidity? 

40x40x-7854x2I=26389-44,  Ans. 

Akt.  41.     To  measure  the  lower  Frustum  of  a  Parabolick  Conoid. 

Definition,  This  solid  is  made  by  a  plane  passing  through  the 
conoid  parallel  to  its  base. 

Rule.  Multiply  the  sum  of  the  squares  of  the  diameters  of  the 
bases  by  7854,  and  that  product  by  half  the  height,  for  the  solidity. 

If  the  diameters  of  a  frustum  of  a  parabolick  conoid  be  40  and 
30  inches,  and  its  height  20  inches ;  required  its  solidity. 

40x40+30x30X-7854xl0=19635,  Ana 

Art.  42.     To  measure  a  Parabolick  SpiiidU, 

Definition.  This  solid  is  formed  by  an  obtuse  parabola,  turned 
about  its  greatest  ordinate. 

Rule.  This  solid  being  eight  fifteenths  of  its  least  circumscri- 
bing cylinder,  multiply  the  area  of  its  middle  or  greatest  diameter  by 
eight  fifteenths  of  its  perpendicular  length,  and  it  will  give  its  so- 
lidity. 

If  the  diameter  at  the  middle  of  a  parabolick  spindle  be  20  inches, 
and  its  length  60 ;  required  its  solidity. 

20x20x-7854x32(=r60x8+15)=1005312,  Ans. 

Art.  43.   To  measure  the  middle  Zone^  or  middle  Frustum,  of  a  Pa- 
rabolick Spiridle. 

Definition.  This  is  a  cask-like  solid,  wanting  two  equal  ends  of 
said  spindle. 

Rule.  To  the  sum  and  half  sum  of  the  squares  of  the  two  di- 
ameters add  three  tenths  of  the  difference  of  their  squares,  which 
multiply  by  a  third  of  the  length,  and  the  product  will  be  the  soli- 
dity. 

,If  the  middle  and  end  diameters  of  the  middle  frustum  of  a  para- 
bolick spindle  be  40  and  30  inches,  and  its  length  60;  what  is  its 
solidity  ? 

40x40=1600     1600—900=700  the  diflference  of  the  squares. 

30x30=  900      700x-3=210=three  tenths,  of  do.  then, 

Sum=2500    2500+1250-f210x20(=J  of  60)=79200,  Ans.  '^ 
Halfsum=1250 

Art.  44.     To  measure  a  Cylindroid,  or  Prismoid, 

Definition,  A  cylindroid  is  a  solid  somewhat  like  the  frustum  of 
a  cone,  one  base  may  be  an  ellipsis^  and  the  other  a  disproportional 
ellipsis  or  circle. 
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A  tniitmoid  is  a  solid  somewhat  like  the  frustum  of  a  pyramid, 
but  its  bases  are  disproportional. 

RuLS.  The  same  as  for  the  frustum  of  a  cone  or  pyramid :  or, 
to  the  cureas  of  both  bases,  add  a  mean  area,  that  is,  the  square  root 
of  the  product  of  the  two  bases,  then  multiply  that  sum  by  a  third 
of  the  height  or  length,  and  it  will  give  the  solidity. 

If  the  diameters  of  the  greater  base  of  a  cylindroid  be  30  and  20 
inches  the  diameter  of  the  less  base  12,  and  length  60  inches ;  what 
is  the  solidity. 

30x20=600 

12x12=144       . 

losr-Q 

If  the  diameters  of  the  greater  base  of  a  prismoid  be  30  and  20 
inches,  the  less  base  20  by  10  inches,  and  length  30  inches :  What 
is  its  solidity? 

30x20=600 
20x10=200 
V600x200>=346-4     ^  1 146.4x10  (=30+3)=l  1464  solidity 

Note.  To  find  the  solidity  of  a  Wedge,  add  the  length  of  the 
edge  to  twice  the  length  of  the  base,  and  multiply  the  sum  by  the 
product  of  the  height  of  the  wedge  and  the  breadth  of  the  base, 
and  the  one  sixth  of  this  product  will  be  the  solidity. 

Let  the  base  of  a  wedge  be  27  by  8,  the  edge  36,  and  the  height 

42;  then  "^^^+^y ^^^=5040.  Ana. 

Art.  45.     To  measure  a  Solid  RiHg. 

Rule.  Measure  the  internal  diameter  of  the  ring,  and  its  girth, 
or  circumference:  then  multiply  the  girth  by  -31831,  and  the  pro- 
duct will  be  the  diameter  of  the  wire,  which  add  to  the  internal  di- 
ameter; multiply  this  sum  by  3*1416)  and  the  product  will  be  the 
length  of  a  cylinder  equal  to  the  ring  of  the  same  base.  Then 
the  area  of  a  section  of  the  ring  multiplied  by  the  length  of  the 
said  cylinder  will  give  the  solidity  of  the  ring. 

If  an  iron  ring  be  12  inches  in  girth,  and  its  internal  diameter  be 

20  inches ;  what  is  its  solidity  ? 

•31831xl2=3-8=ring's  diameter.  20+3-8x3-1416=7477  the  length 
of  a  cylinder  equal  to  the  ring :  And 

3-8x3-8x*7854x74-77=847-97=solidity. 

Art.  46.  To  measure  the  Solidity  of  any  irregular  Body^  whose  di- 
mensions cannot  be  taken. 

Take  any  regular  vessel,  either  square  or  round,  and  put  the 
irregular  body  into  it :  pour  so  much  water  into  the  vessel  as  will 
exactly  cover  the  body,  and  measure  the  dry  part  from  the  top  of 
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tke  vessel  to  the  water,  then  take  out  the  body,  and  measure  again 
from  the  top  of  the  vessel  to  the  water,  and  subtract  the  first  mea- 
sure from  the  second,  and  the  diference  is  the  fall  of  the  water : 
then,  if  the  vessel  be  square,  multiply  the  side  by  itself,  and  that  pro- 
duct by  the  fall  of  the  water,  and  you  will  have  the  content  of  the 
body ;  but  if  it  be  a  long  square,  multiply  the  length  by  the  breadth, 
and  that  product  by  the  fall  of  the  water ;  or,  lastly,  if  it  be  a  round 
vessel,  multiply  the  square  of  the  diameter  by  7854,  and  that  pro- 
duct by  the  fall  of  the  water,  and  you  will  have  the  content. 


ExAMP.  1.   A  body " 
being  put  into  a  vessel 
18  inches  square,  on 
taking  out  the  body, 
the  water  sunk  9  inch- 
es; required  the  con- 
tent of  the  body? 
18  inch.=l*5  foot. 
9  inch.='75  foot. 
1-5  Xl-5X-75=1 -6875 
foot,  content. 


Exam  p.  2.  A  body 
put  into  a  cistern 
4  feet  by  3,  on  tak- 
ing it  out,  the  wa- 
ter fell  6  inches ; 
>  required  the  con- 
tent of  the  body  ? 
4x3x'5=6  feet,  con- 
tent. 


ExAMP.  3.  A  body 
being  put  into  a 
round  tub,  whose  di- 
ameter was  1  -5  foot, 
on  taking  out  the 
body,  the  water  fell 
1  '5  foot ;  what  was 
the  content  of  the 
body? 

l-5xl'5x-7854xl-5 
=2*65  feet  content. 


Of  the  five  Regular  Bodies. 

There  are  five  solids  contained  under  equal  regular  sides,  which 
by  way  of  distinction,  are  called  the  five  regular  bodies. 

These  are  the  Tetraedroji^  the  Hexaedron  or  Cubej  the  Oetaedron, 
the  Dodecaedron  and  the  EicosUdron.  The  measuring  of  the  cube 
was  shown  at  Art.  28.  I  shall  now  show  how  to  measure  the  other 
four  by  the  following  Table,  which  is  the  shortest  method. 

A  Table  of  the  solid  and  superficial  content  of  each  of  the  five  bodies 

the  sides  being  unity ^  or  1 . 


,   Names  of  the  Bodies.  |    Solidity.    |      Superficies,     j 

Tetraedron. 

Hexaedron. 

Oetaedron. 

Eicosiedron. 

Dodecaedron. 

0-11785 

1' 

0-4714 

2181695 

7-663119 

1-73205 
6- 

3-464 
8-66025 
20-6457 

All  like  solid  bodies  being  in  proportion  to  one  another  as  the 
cubes  of  their  like  sides,  the  solid  content  of  any  of  these  bodies  may 
be  found  by  multiplying  the  cubes  of  their  sides  by  the  numbers  in 
the  second  column  under  Solidity;  and  their  superficies,  bv  multi- 
plying the  squares  of  their  sides  into  the  numbers  in  the  third  ce 
lumn  under  Superficies. 

Of  the  Tetraedbon. 

This  solid  is  contained  under  four  equal  and  equilateral  triangles; 
that  is,  it  is  a  triangular  pyramid  of  four  equal  faces,  the  side  of 
whose  base  is  equal  to  the  dant  height  of  the  pyramid,  from  the 
angles  to  the  vertex  ._ 
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AST.  47.     Tke  mde  of  ike  Tttraednm  being  Z,  to  find  ike  Md  mU 

superjieial  eonieni. 

Cube=3x3x3=27,  and  27x- 11 785=3-1 8 195=«oUdity. 
jSquare=3x3=9,  and  9x1 '73205==  15«58845^=«uperficie8. 

Of  THS   OcTAKDROlf. 

This  solid  is  contained  under  eight  equal  and  equilateral  trianglflB^ 
which  may  be  conceived  to  consist  of  two  quadningular  pyramids 
of  equal  bases  joined  together,  the  sides  of  whose  bases  are  equal  to 
the  giren  sides  of  the  triangles,  under  which  it  is  contained. 

Art.  48.     The  side  of  an  Octaedron  being  3,  to  find  the  tolid  ami 

superficial  content, 

CJube=3x3x3=27,  and  27x-4714=12-7278=solidity. 
Square=3x3=9,  and  9x3*464=3  M7$csup6rficieB. 

Of  thb  Dodbcasdkon. 

This  solid  is  contained  under  12  equilateral  pentagonal  and  may 
be  conceived  to  consist  of  twelve  pentagonal  pyramids^  of  equal 
bases  and  altitude^  whose  vertices  meet  in  the  centre  of  the  dode« 
caedron. 

AjtT.  49.     The  side  of  a  Dodecaedron  being  3,  iofina  the  solid  amS 

superficial  content. 

Cttbes3x3x3^7,  and  27x7-6631 19=206-904. 
Square=3x3=9,  and  9x20-6457=185-8113. 

Of  the  Eicosibdron. 

This  solid  is  contained  under  twenty  equal  and  equilateral  triaa- 
.gleS|  and  may  be  conceived  to  consist  of  twenty  equal  triangular 
pyramids^  whose  vertices  all  meet  in  the  centre. 

Art.  50.     The  side  of  an  Eieosiedron  beisig  3,  to  find  ike  soUi 

and  Superficial  content. 

Cube=3x3x3=27,  and  27x218169=58-90563=8olidity. 

Square=3x3s9,  and  9x8-66025=77 -94225=superficies. 

As  the  figured  of  some  of  these  bodies  would  give  but  a  confused 
idea  of  them,  I  have  omitted  them ;  but  the  following  figures^  cut 
out  in  pasteboard,  and  the  lines  cut  half  through,  wiU  fold  up  into 
the  several  bodiea 


Tettaedron. 


Hexaedron* 


Odaedron* 


n 
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OF  CASK  GAUGING. 

Among  the  many  different  canons  drawn  from  (Stereometry,  for 
Qauging  casks,  the  following  is  as  exact  as  any. 

Take  the  dimensions  of  the  cask  in  inches,  viz.  the  diameter  at 
the  bun^  and  head,  and  length  of  the  cask ;  subtract  the  head  di- 
ameter mm  the  bung  diaxpeter,  and  note  the  difference. 

If  the  staves  of  the  cask  be  much  curved  or  bulging  between  the 
bung  and  the  head,  multiply  the  difference  by  7  *  if  not  quite  so 
curve,  by  65 ;  if  they  bulge  yet  less,  by  '6 ;  and  if  they  are  almost 
or  quite  straight,  by  '55,  and  add  the  product  to  the  head  diameter ; 
the  sum  will  be  a  mean  diameter,  by  which  the  cask  is  reduced  to 
«.  cylinder. 

Square  the  mean  diameter,  thus  found,  then  multiply  it  by  the 
length ;  divide  the  product  by  359  for  ale  or  beer  gallons,  and  by 
294  for  wine  gallons. 

Note  1.  The  length  is  most  conveniently  taken  by  callipers,  al- 
lowing, for  the  thickness  of  both  heads,  1  inch,  1|  ineh,  or  2  iDches^ 
according  to  the  size  of  the  cask ;  but  if  you  have  no  callipers,  do 
thus ;  measure  the  length  of  the  stave,  then  take  the  depth  of  the 
chimes,  which  with  the  thickness  of  the  head,  being  subtracted  from 
the  length  of  the  slave,  leaves  the  length  within. 

Note  2.  You  must  take  the  head  diameter,  close  to  its  outside^ 
and,  for  small  casks,  add  three  tenths  of  an  inch :  for  casks  of  30, 
40,  or  50  gallons,  4  tenths,  and  for  larger  casks,  5  or  6  tenths,  and 
the  sum  will  be  very  nearly  the  head  diameter  within.  In  taking 
the  bung  diameter,  observe,  by  moving  the  rod  backward  and  for- 
ward, whether  the  stave,  opposite  the  bung,  be  thicker  or  thinner 
than  the  rest,  and  if  it  be,  make  allowance  accordingly. 

By  the  Sliding  Rule. 

On  D  is  1894,  the  gauge  point  for  ale  or  beer  gallons,  marked 
AG,  and  17*14,  the  gauge  point  for  wine  gallons,  marked  WG:  set 
the  gauge  point  to  the  length  of  the  cask  on  C,  and  against  the 
mean  diameter,  on  D,  you  will  have  the  answer  in  ale  <x  wine  gal- 
lons according  to  which  gauge  point  you  make  use  of* 

By  the  Scale. 

Take  the  extent  from  the  gauge  point  to  the  mean  diameter,  set. 
one  foot  of  the  dividers  in  the  length,  and  turning  them  twice  avQ^, 
they  will  point  out  the  content. 
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Abt.  51.  Require^  the  content  in  ale  and  wine  gaUcxoi^  of  a 
ca$i,  whose  bung  dianieter  is  35  inches,  head  diameter  27  inches,- 
and  length  45  inches  ? 

Bung  diameter=35    Square  of  the  diameter=1062'76 
Head  diameter=27  Length=        45 

DifS^rence       =  8  531380 

•7  425104 


6-6  359)47824-20(133-2t 

Add  the  head  dia.=27  [ale  galL 


Mean  diaineter:=:32'6 

32*6 


294)47824'2(  162-66  wine  gall. 


1956 
652 
978 


Squared  106276 

Art.  52.  A  round  mash  tub  is  42  inches  diameter  at  the  \a^ 
within,  and  36  inches  at  the  bottom,  and  the  perpendicular  height 
48  inches  j  required  the  content  in  beer  and  wine  gallons  % 

T^his  bemg  the  lower  frustum  of  a  cone^  to  the  product  of  the  di- 
ameters add  \  of  the  square  of  their  difference ;  multiply  this  sum  by 
the  length,  and  it  will  give  the  solidity  in  such  parts  as  the  dimen- 
sions are  taken  in.  If  they  be  taken  in  inches^  divide  by  359  for 
beer,  and  294  for  wine  gallons. 

.»..oc  .  42—36x42—36^  ,^    <  359=203i  fde  gaUona. 
42X36H 3 X48-*. }  294^2481  wini  gallons. 

Abt.  53.  Let  the  difference  of  diameters  of  this  tub  be  6  inches^ 
the  height  48  inches,  and  the  content  203}  gallons,  to  find  the  di- 
ameters % 

Multiply  the  content,  if  beer  measure,  by  359 ;  if  wine  measure, 
by  294,  and  divide  the  product  by  the  length :  from  the  quotient 
subtract  \  of  the  square  of  the  difference  of  the  diameters ;  to  this 
remainder  add  the  square  of  \  the  difference  of  the  diameters,  and 
extract  the  square  root  of  the  sum ;  from  the  square  root  subtract  \ 
the  difference  of  the  diameters,  and  it  will  give  the  least  diameter 
to  great  exactness,  to  which  add  the  difference  of  the  diameters^  and 
the  sum  is  the  greatest  diameter. 

203-75x359      6x6 

f3x3— 3«36^  and  36+6^42. 


48  3 

The  diameters  are  36  and  42. 

The  content  of  any  vessel  in  gallons^  &c.  mav  be  thus  firand : 
measure  the  inside  of  the  vessel,  acoording  to  the  rub  of  thaCJCUP^  and 
find  the  content  in  cubick  inches;  then, 
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n728        )  (cubic  feet 

Divide  b   <  ^^        >  ^^^  ^^®  quotient  will  7aleorbeergaUon& 
^  J  231         r     be  the  content  in     ^wine  gallons. 
(2150-425)  C  bushels. 

Art.  54.     To  ullage  a  Cask^  lying  on  one  nde^  by  the  Gauging  Rod^ 

when  the  Bung  Diameter^  and  the  Content,  one^  or  both  are  greater 

or  lets  than  the  Table  on  the  Rod  is  made  for. 

Rule.  As  the  bung  diameter  of  the  cask  to  be  measured,  is  to 
the  bung  diameter  that  the  table  is  made  for ;  so  are  the  dry  inch* 
es  of  the  cask,  to  a  fourth  number,  which  find  in  the  table  on  the 
rod,  and  note  the  number  of  gallons  answering  to  it.  Then  as  the 
content  of  the  cask  that  the  table  is  made  for,  is  to  the  content  of 
the  cask  to  be  measured ;  so  is  the  number  of  gallons  answering 
to  the  aforesaid  fourth  number,  to  the  number  of  gallons  your  cask 
wants  of  being  full. 

Art.  55.     To  find  a  Shifts  Burthen,  or  to  Gauge  a  Ship, 

There  is  such  a  diversity  in  the  forms  of  ships,  that  no  general 
rule  can  be  applied  to  answer  all  varieties;  however,  the  following 
rules  are  practised. 

Rule  1.  Multiply  the  breadth  at  the  main  beam,  half  the  breadth, 
and  length  together ;  divide  the  product  by  94,  and  the  quotient  is 
the  tons. 

Rule  2.  Divide  the  continued  product  of  the  length,  l^eadth. 
and  depth,  in  feet,  by  100,  for  ships  of  war,  and  95  for  merchant 
ships,  in  which  nothing  is  aHowed  for  guns,  &c.  and  the  quotient 
is  the  tons. 

Rule  3.  Take  the  length  from  the  stern  post  to  the  upper  part 
of  the  stem ;  subtract  two  thirds  of  her  breadth,  from  that  length ; 
multiply  the  remainder  by  the  whole  breadth,  and  that  product  by 
half  the  breadth,  in  feet,  and  divide  by  100  for  war,  and  94  for 
merchant  tonnage. 

Rule  4.  The  weight  of  a  ship's  burthea  is  half  the  weight  of 
water  she  can  hold. 

What  is  the  tonnage  of  a  ship,  whose  length  is  97  feet,  breadth 
31  feet,  and  depth  ]5|  feet. 

By  Rule  Ut.  v  By  Rule  2d. 

I  breadth  15-6  Length  97 

Breadth    31  Breadth  31 

97 
291 


480-5         '  3007 

Length  97  Deptb=  1&-6 


33635  15035 

43245  15035 


3007 


»4)46608-5(495-83  Vom.  95U6608  5(490-61  tons. 

Cftiriedover.  Curiedovor. 
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Brought  over.  Brought  over. 
94)46608-5(495-83  tons.               95)46608-5(490*61  tonfl. 

376  380 

100)46608-5(466  tons.      

900  400  860 

846  855 

660  


548            600  585 

470  570 


785 
752 

330 

282 

608 
600 

85 

48 

Subtract 

By  Rule  Si, 
Length=97 
§  of  breadth=:20*66 

150 
95 

55 


76-33 
Multiply  by  the  breadth     31 


7633 
22899 


2366-23 
Multiply  by  J  breadth    155 


1183115 
1183115 
236623 


94)366i76-565(S90-176  tons. 

Allowing  the  Cubitj  as  it  is  found  by  modern  travellers,  to  he  22  inchetf 
the  content  of  Noafis  Ark  is  as  follows^  viz. 

Cubits. « 

Length  of  the  keel,  300  ^  Its  burthen  as  a  man  of  war 

Breadth  by  the  midship  beam,  50  >     27729  ton& 

Depth  in  the  hold,  30  )  As  a  merchant  ship,  29188*6 1& 
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QUESTIONS  IN  MENSURATION. 

1.  The  largest  of  the  Egyptian  pyramids  is  square  at  the  base, 

and  measures  693  feet  on  a  side :  how  much  ground  does  it  cover  ? 

696x393    ,_.      ,  .  1764    ,,     ^  a  a      i      a 

— ------=1764  poles,  and ----=11  acres  and  4  pdes,  Ans. 

272-25  160  r   ^ 

2.  What  difference  is  there  between  a  floor  20  feet  square^  and 
two  others,  each  10  feet  square? 

20x20—  10x10+10x1 0=200  feet,  Ans. 

3.  There  is  a  square  of  2500  yards  in  area :  what  is  each  side 
of  the  square,  and  the  breadth  of  a  walk  along  one  side  and  one 
endj  which  may  take  up  just  one  half  of  the  square? 


2500 


V2500=50  yards,  each  side.     V =35-35,     and     50— 3535 

=14*65  yards,  breadth  of  the  walk,  Ans. 

4.  A  pine  plank  is  16  feet  and  5  inches  long,  and  I  would  have 
just  a  square  yard  slit  oif :  at  what  distance  from  the  edge  must 
the  line  be  drawn? 

A  square  yard=1296  inches,  and  16  feet  5  inche8=197  inches. 

1296 
Therefore,  -— -=6Ht  inches,  Ans. 

5.  If  the  area  of  a  triangle  be  900  yards,  and  the  p^pendicular 
40  yards :  required  the  length  of  the  base  ? 

900x2     ..        ,     . 

=45  yards,  Ans. 

40  "^      ^ 

6.  If  the  three  sides  of  a  plane  triangle  be  24,  16,  and  12  perch- 
es :  required  its  area  ? 

244-16+12 

o         =^6  ;    26—24=2;    26— 16=10  ;  .26— 12=14,   and 


V26xl4xl0x2=85-32  perches, =area.     Again,   as  24:    16+12  :: 
16—12:  4'6+,  the  difference  of  the  segments  of  the  base;  then, 

46+  .    ' — — ■ • 

12 — J-==9-6,   and  V12xl2— 9-6x9-6=711    the    perpeQdicular 

on  the  longest  side ;  whence  24-h2x711=85'32,  area  as  above. 

7.  Required  the  area  of  a  circular  garden,  whose  diameter  is  12 
rods?  li^Xl2x-7854=1130976pol^  Ans. 

8.  The  wheel  of  a  perambulator  turns  just  once  and  a  half  in  a 
rod :  what  is  its  diameter  ? 

16'5x§=n  circumference,  and  llx*3l831=3j  feet,  Ans. 

9.  Agreed  for  a  platform  to  the  curb  of  a  round  well,  at  7jd.  per 
square  foot :  the  inward  part,  round  the  mouth  of  the  well,  is  36 
inches  diameter,  and  the  breadth  of  the  platform  was  to  be  15^ 
inches:  what  will  it  come  to  ? 
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S6-f-l5-6x2=67  the  greatest  diam. ;  67x67x^7864--36x36x-7854 

2507'8722 
= TTj — =17*4157  square  feet,  at  7^.  per  foot,=IOs.  lOiVd. 

^^  [Ans. 

10.  Required  the  difierence  between  the  area,  of  a  circle^  whose 
radius  (or  semidiameter)  is  50  yards,  and  its  greatest  inscribed 
square  ? 

50x2=100  the  diameter,  and  100xl00x-7864=7854  the  area 
of  the  circle.;  then,  50x50x2=5000  the  area  of  the  greatest  inscri- 
bed square,  and  7854—6000=2854,  Ans. 

11.  There  is  a  section  of  a  tree  25  inches  over;  I  demand  the 
difierence  of  the  areas  of  the  inscribed  and  circumscribed  squares^ 
and  how  far  they  differ  from  the  area  of  the  section  1 

25x25— 12-5xi2'5x2=312-5  the  difference  of  the  squares.     25x25 

— 25x25X'7854=434'125  the  circumscribed  square,  more  than  the 

section,  and  25x25x*7854 — 12-5x1 2-5x2=  178-375  inscribed  square^ 
less  than  the  area  of  the  section. 

12.  Four  men  bought  a  grindstone  of  60  inches  diameter:  how 
much  of  its  diameter  must  each  grind  off,  to  have  an  equal  share  of 
the  stone,  if  one  first  grind  his  share,  and  then  another,  till  the  stone 
is  ground  away,  making  no  allowance  for  the  eye  ? 

Rule.  Divide  the  square  of  ther  diameter  by  the  number  of  men, 
subtract  the  quotient  from  the  square,  and  extract  the  square  root 
of  the  remainder,  which  is  the  length  of  the  diameter  after  the  first 
man  has  ground  his  share ;  this  work  being  repeated  by  subtract- 
ing the  same  quotient  from  the  remainder,  for  every  man,  to  the 
last ;  extract  the  square  root  of  the  remainders,  and  subtract  those 
roots  from  the  diameters,  one  after  another ;  the  several  remainders 
will  be  the  answers. 

60  From  60 

60  Take  51^615 


4)3600  Remains  8  0385=  1st  share. 


auot.     =900  From  51-9615 

Take  42-4264 
Prom     3600  

Take       900  Rem.    9-535  l=2d.  ahaie. 


V2700=51-9615,  to  be  taken  from  60. 
Subt.       900  Prom  42-4264 


VI  800=42-4264,  firom  51-9615.      Take  30. 
Subt.       909  


V900s30,  firom  42*4264.  Rem.  12  4264::r3d  shaie 

And  30  inche8=4th  share. 
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13.  If  a  cubick  foot  of  iron  were  hammered^  or  drawn,  into  a 
square  bar,  an  inch  about,  that  is,  |  of  an  inch  square :  required 
its  length,  supposing  there  is  no  waste  of  metal  ? 

12x12x12  ^ggjg  inchea,«576  feet,  Ans. 
25X25X4  ^  ^ 

14.  Required  the  axis  of  a  globe,  whose  solidity  may  be  just 

equal  to  the  area  of  its  surface?  '7854x4      ^  .     ,        . 

— —-— — ^=6  inches,  Ans. 
•5236  ' 

15.  A  joist  is  7}  inches  wide,  and  2^  thick ;  but  I  want  one  just 

twice  as  large,  which  shall  be  3}  inches  thick :  what  will  be  the 

breadth?  7-5x2-25x2   ^  .    , 

—- =9  inches,  Ans. 

3-75 

16.  I  have  a  square  stick  of  timber  18  inches  by  14;  but  one 
of  a  third  part  of  the  timber  in  it,  provided  it  be  8  inches  deep^ 
will  serve:  how  wide  will  it  be?     18x14  ... 

— Q ^=10i  inches.  Ana 

o 

17.  A  had  a  beam  of  oak  timber,  18  inches  square  throughout 
and  25  feet  long,  which  he  bartered  with  B,  for  an  equilateral  tri- 
angular beam  of  the  same  length,  each  side  24  inches:  required 
the  balance  at  Is.  4d.  per  foot  ? 

18x18x25    ^^^^      ,,,.       .  .  . 
— —  =56'95,  solidity  of  the  square  beam. 

The  perpendicular  let  fall  on  one  of  the  sides  of  the  triangu- 
lar beam  is  20*7846  inches,  and  the   half  perp.= 1 0*3923 ;  ther 

— ^  .,^     =1-732  foot,   area  at  the  end,   and    1-732x25=43^/ 
144 

feet,  solidity  of  the  triangular  beam;  therefore  56'25— 43*3=12*95 

feet,  at  Is.  4d.  per  foot=17s.  3'2d.  balance  due  to  A,  Ans. 

18.  What  is  the  difference  between  a  solid  half  foot,  and  half  a 

foot  solid  ? 

12x12x6 

— ^   ^    ^  =4,  therefore,  one  is  but  i  of  the  other. 
6x6x6      '  ^  * 

19.  A  lent  B  a  solid  stack  of  hay,  measuring  20  feet  every  way; 
sometime  afterward,  B  returned  a  quantity  measuring  every  way 
10  feet :  what  proportion  of  the  hay  remains  due  ? 

20x20x20—10x10x10=7000  feet=J,  Ans. 

20.  A  ship's  hold  is  75^  feet  long,  18^  wide,  and  7|  deep:  how 
many  bales  of  goods  3}  feet  long,  2^  deep,  and  2|  wide,  may»  be 
stowed  therein,  leaving  a  gang  way  the  whole  length,  of  3|  feet 
wide?  

75  5X18-5X7-25-75-5X7  25x3-25  ^ 

35X2-25X275  ^ 

21.  If  a  stick  of  timber  be  20^  feet  long,  16  inches  broad,  and 
8  inches  thick,  and  ^  solid  feet  be  sawed  off  one  end :  how  long 
will  the  stick  then  be? 

20i— 11^^=16  feet,  6}  inches^  Ans.      / 
41 


168  QUESTIONS  IN  MENSURATION. 

22.  The  solid  content  of  a  square  stone  is  found  to  be  136^  feet; 

its  length  is  9J  feet :  what  is  the  area  of  one  end  ?  and  if  the  breadth 

be  3  feet  1 1  inches,  what  is  the  depth? 

136-5x1728  o^^^^^en^   .     ,  J  20690526        ^^^^^ 

— ^^    ,  ^    =area  2069*0526  inches  and r= =  44-022 

9-5x12  47 

incheS)  Ans. 

23.  I  would  have  a  cubick  box  made  capable  of  receiving  just 
50  bushels,  the  bushel  containing  2150-425  solid  inches :  what  will 
be  the  length  of  the  side  ?  3 

V2150-4x50=47-55  inches. 

24.  A  statute  bushel  is  to  be  made  8  inches  high,  and  18(  inches 
diameter  to  contain  2176  cubick  inches;  (though  the  content  of 
the  dimensions  is  but  2150*425  inches)  I  demand  what  the  diame- 
ter of  the  bushel  must  be,  the  height  being  8  inches ;  and  what 
the  height,  the  diameter  being  18^  inches,  to  contain  2176  cubick 
inches  ? 

Solidity.  ^ 

Heighl=8)2176    and    V272x  1-273=1 8-6-  diameter.     18-5xl8-5 

X'7854=268-80315=area,  and  the  solidity 

Area=  272  2 176+268 -8=8 -0956  inches,  height 

25.  There  is  a  garden  rolling  stone  66  inches  in  circumference, 

and  3|  cubick  feet  are  to  be  cut  off  from  one  end,  perpendicular 

to  the  axis :  where  must  the  section  be  made  ? 

1728x3-5    ,..^.     V      .  ,    . 

— 7— =14*65  mches  from  one  end,  Ans. 

Area=     4125 

26.  I  would  have  a  syringe  of  l^  inch  diameter  in  the  bore^  to 
hold  a  quart,  wine  measure :  what  must  be  the  length  of  the  pis- 
ton, sufficient  to  make  an  injection  with  1 

l'5xl-5x-7854=l-76715,  and  231-»-4=57-75  the  cubick  inches 

57*75 

in  a  quart,  then  - — ; —  =32-679  inches,  Ans. 
^       '  1-76715  ^ 

27.  If  a  round  pillar,  9  inches  diameter,  contain  5  feet:  of  what 
diameter  is  that  column,  of  equal  length,  which  measures  10  times 
as  much  ? 

As  5  :  9x9  ::  5x10  :  810,  and  V810=28-46  inches,  Ans- 

28.  There  is  a  square  pyramid  each  side  of  whose  base  is  30 
inches,  and  whose  perpendicular  height  is  120  inches,  to  be  divi- 
ed  by  sections  parallel  to  its  base  into  3  equal  parts :  required  the 
perpendicular  height  of  each  part  ? 

30x30x40=36000  the  solidity  in  inches,  now  }  thereof  is  24000, 
and  i  is  12000..    Therefore,  , 

As  36000  :  120x120x120  ::  \  fJJJJ  \    ]     ^ JJ^JJJ  \  Then, 

VI  152000=104-8  Also,  V576000=83-2.  Then,  120—104-8 
=15-2  length  of  the  thickest  part,  and  104 -8-— 83 -2=2 1-6  length 
of  the  middle  part,  consequently  83*2  is  the  length  of  the  top  paxt. 

29.  Suppose  the  diameter  of  the  base  of  a  conical  ingot  of  gold 
to  be  3  inches,  and  its  height  9  inches ;  what  length  of  wire  may 
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be  expected  from  it,  without  loss  of  metal,  the  diameter  of  the  wire 

being  one  hundredth  part  of  an  inch  1 

3x3x-7854x3=2l-2058  the  solidity  of  the  cone. 

21*2058 
— — — — =—-=270000  inch.=4  miles,  and  460  yards,  Ana 
•Olx-OlX-7854  ^  -^      ^ 

30.  Suppose  a  pole  to  stand  on  a  horizontal  plane  75  feet  in 
height  above  the  surface :  at  what  height  from  the  ground  must  it 
be  cut  0%  so  as  that  the  top  of  it  may  fall  on  a  point  55  feet  from 
the  bottom  of  the  pole,  the  end,  where  it  was  cut  on,  resting  on  the 
stump,  or  upright  part? 

As  the  whole  length  of  the  pole  is  equal  to  the  sum  of  the  hy- 
potenuse and  perpendicular  of  a  triangle,  (the  55  feet  on  the 
ground  being  the  base)  this,  as  well  as  the  following  question,  may 
be  solved  by  this. 

Rule.    From  the  squcure  of  the  length  of  the  pole  (that  isf,  of 

the  sum  of  the  hjrpotenuse  and  perpendicular)  take  the  square  of 

the  base ;  divide  the  femainder  by  twice  the  length  of  the  pole,  and 

the  quotient  will  be  the  perpendicular,  or  height  at  which  it  must 

be  cut  oflf.  

75X75—55X55     ,^,    -   ,    . 

— =17  J  feet,  Ans. 


75x2 

31.  Suppose  a  ship  sails  from  latitude  43°,  north,  between  north 
and  east,  till  her  departure  from  the  meridian  be  45  leagues,  and 
the  sum  of  her  distance  and  difference  of  latitude  to  be  135  leases: 
I  demand  her  distance  sailed,  and  latitude  come  to  ? 

Ijl5xl35--^45^g^  leagues,    and    60x3=180   mUes=3   de^ 
135X2 
grees  the  difference  of  latitude,  135 — 60=75  leagues  the  distance. 
Now  as  the  vessel  is  sailing  from  the  equator,  and  consequently  the 
latitude  is  increasing :  Therefore, 

To  the  latitude  sailed  from  43°  00'  N. 

Add  the  difference  of  latitude  3  ,00 


And  the  sum  is  the  latitude  come  to=46 ,00  N. 


BOOK  KEEPING. 


Book  keeping  is  a  systematic  record  of  mercantile  tranaao- 
tions. 

Every  mercantile  transaction  consists  in  giving  one  thing  for 
another.  This  change  of  property  requires  a  distinct  reconi  in 
the  books  prepared  for  the  purpose,  so  as  to  enable  the  man  of 
business  to  know  the  true  state  of  his  affairs,  and  of  his  accounts 
with  an  individual. 

The  importance  of  a  correct  knowledge  of  Book  keeping,  to  the 
man  of  business  is  obvious.  His  books  shoi^d  exhibit  the  result 
of  each  transaction,  and  the  general  result  of  the  whole. 

Book  keeping  may  be  performed  either  by  Single  or  Double 
Entry. 

The  method  of  book  keeping  by  single  entry  is  the  most  simple, 
and  is  sufficient  for  the  generality  of  Mechanics,  Farmers^  Retail 
Merchants,  &c.  The  method  by  Double  Entry  is  more  systematic 
in  its  principles,  and  more  certain  in  its  conclusions,  and  is  much 
to  be  preferred  for  wholesale  or  any  extensive  business. 

In  Single  Entry  only,  persons  are  entered  as  debtor  and  creditor. 

BOOK  KEEPING  BY  SINGLE  ENTRY. 

In  tixe  practice  of  single  entry,  two  principal  books,  the  Day 
Book  or  Waste  Book,  and  the  Leger,  and  one  auxiliary  book,  the 
Cash  Book,  are  necessary. 

1.  THE  DAYBOOK  OR  WASTE  BOOK. 

The  Day  Book  should  begin  with  an  account  of  all  the  property, 
debts,  &c.  of  the  person,  and  be  followed  by  a  distinct  record  of 
all  the  transactions  of  the  trade  in  the  order  of  time  in  which 
they  occur. 

Some  accountants  use  also  a  Blotter,  in  which  the  changes  |C 
property  are  recorded,  and  the  Day  Book  is  only  a  copy  of  tm 
Blotter,  written  in  a  more  fair  and  plain  manner. 

Each  page  of  the  Day  Book  should  be  ruled  with  three  columns 
on  the  right  side  for  pounds,  shillings^  and  pence,  or  with  two  co- 
lumns for  dollars  and  cents,  as  the  accounts  are  to  be  kept  in  one 
or  the  other  of  these  denominations  of  money. 

The  following  is  the  order  observed  in  making  an  account  in  the 
Day  Book :  First,  the  date ;  next,  the  name  of  the  person  with  the 
abbreviation  Dr.  or  Cr.  at  the  right  hand,  as  he  is  debtor  or  credi- 
tor by  the  transaction ;  and  then,  the  article  or  articles  with  the 
price  annexed,  unless  the  article  be  money,  and  the  value  carried 
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out  in  the  ruled  columns,  with  the  sum  of  the  whole  placed  direct- 
ly under,  when  there  is  more  than  one  charged.  Thus,  for  ex- 
ample, 


January  1st,  1820. 
David  Bradley,  Dr. 

To  2  yards  of  broadcloth  at  42s.  per  yard. 
To  lOlbs.  loaf  sugar  at  2s.  2d. 


£ 

4 
1 


8. 

4 
1 


d. 
0 

8 


8 


January  2d. 
Simon  Jones,  Cr. 

by  3  bushels  of  wheat  at  9s.  6d.  1         8 

The  following  rule  shows  whether  a  person  is  to  be  entered  as 
Dr.  or  Cr.  on  the  Day  Book.  The  person  who  receives  any  thing 
from  me  is  Dr.  to  me,  and  the  person  from  whom  I  receive  is  Cr. 

Or,  The  person,  who  becomes  indebted  to  me,  whether  by  re- 
ceiving goods  or  money  or  by  my  paying  his  debts,  must  be  enter- 
ed Dr. ;  and  the  person  to  whom  I  become  indebted,  whether  by 
receiving  from  him  goods  or  money,  or  by  the  payment  of  my 
debts,  must  be  entered  Cr. 

The  following  general  direction  is  to  be  observed  in  keeping  the 
Day  Book,  viz. 

Enter  on  the  Day  Book  every  case  of  debt  or  credit  relating  to 
the  business  in  the  order  of  time  in  which  it  takes  place,  and  in 
language  so  explicit  as  not  to  be  mistaken. 

This  rule  is  most  important,  because  the  Day  Book  is  the  deci- 
sive book  of  reference  in  case  of  any  supposed  mistake  or  error  m 
the  accounts  in  the  Leger. 

3.  THE  LEGER. 

The  various  accounts  of  each  person  are  collected  from  the  Day 
Book,  and  placed  or  posted  under  his  name,  and  on  two  opposite 
pages  of  the  Leger,  as  they  are  Dr.  or  Cr.  The  name  of  the  person 
is  to  be  written  in  large  and  fair  characters  as  a  title,  and  the  ac- 
counts in  which  he  is  Dr.  are  to  be  written  on  the  left  hand  page, 
and  those  in  which  he  is  Cr.  on  the  right  hand  page  of  the  same 
folio.  If  the  name  be  written  only  on  the  Dr.  page,  the  title  of 
the  other  page  is  to  be,  Contra  or  Ca,  Cr.  The  Leger  is  ruled 
with  a  margin  for  the  date  of  each  transaction,  or  with  a  column 
for  the  page  of  the  Day  Book  which  contains  the  account,  or  with 
both.  It  must  also  be  ruled  with  two  or  three  columns  on  the  right 
of  each  page  for  the  denominations  of  money,  as  they  may  be  Dolls* 
and  Cents,  or  £  s.  and  d.  If  the  Leger  be  a  wide  Folio,  the  ac- 
counts of  Dr.  and  Cr.  may  be  placed  on  the  same  page,  as  in  the 
following  example. 

41* 


^^6 

Dr. 

Jan.  I 

5 

11 


Jan.  1 
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James  Fowler, 

S    c. 
Iron  3Cwt.             15  60  Jan.2  4 
Rum  10  galls.          10  20         6  5 
Wine  3  galls.           6  36        10  7 

Wheat  12  bushels, 
Com      7    do. 
Cash, 

On 

• 
18 

3 

7 

> 
c 
50 
71 
84 

Lot  Ford,   Dr. 
Broadcloth  2  jds. 
Wine  1  gall. 

9 

2 

50 
12 

Jan.3 
7 

4 
6 

Contra    Cr. 
Beef  llOlbs. 
Wood  3  coidS) 

4 

6 

40 
00 

6|5 

In  the  preceding  example,  the  two  columns  on  the  left  both  of 
the  Dr.  and  Cr.  accounts  contain  the  date  of  the  transaction  and 
the  page  of  the  Day  Book  on  which  the  original  account  is  to  be 
found.  Next  follows  the  article  and  its  quantity,  which  should  be 
written  in  few  words,  and  then  its  amount  in  the  money  columns. 
Either  the  date  or  the  page  of  the  Day  Book  which  contains  the 
ciccount,  is  amply  sufficient  in  the  Leger,  and  the  latter  is  to  be 
prefened. 

The  Leger  exhibits  at  one  view  the  accounts  with  an  individual, 
as  it  contains  on  the  Dr.  side  whatever  he  ha^  received,  and  on 
the  Cr.  side  whatever  he  has  paid.  The  difference  between  the 
sums  of  Dr.  and  Cr.  called  the  Balance,  shows  the  state  of  the  trade 
in  this  instance 

An  Index  must  accompany  the  Leger,  in  which  the  names  are 
arranged  alphabetically,  with  the  page  of  the  Leger  on  which  each 
account  is  to  be  found.     See  the  Index  to  the  Leger  for  £x.  2. 

The  following  general  directions  are  to  be  observed  in  forming 
the'Leger.  Let  each  account  be  posted  from  the  Day  Book  in  its 
proper  place  in  the  Leger.  If  a  mistake  be  made,  let  it  be  cor* 
rected  by  an  account  in  the  Day  Book,  clearly  stating  the  correc- 
tion, and  then  let  this  account  be  posted  in  its  proper  place  in  the 
Leger,  that  no  blot  or  erasure  may  disfigure  its  pageis. 


THE  CASH  BOOK. 

In  this  book  are  recorded  the  daily  receipt  and  payment  of  mo- 
ney. For  this  purpose  there  are  two  columns,  one  for  money  re- 
ceived, and  the  other  for  money  paid,  in  which  should  be  recorded 
merely  the  date,  to  or  by  whom  paid,  and  the  sum.  The  Cash 
Book  is  convenient,  but  not  absolutely  necessary.  By  some  ac- 
countants other  auxiliary  books  are  iised,  which  are  foimd  to  be 
useful  or  important  in  some  particular  business.  These  the  ac- 
countant will  readily  form  for  himself,  as  circumstances  may  render 
necessary. 

Note  1.  As  several  of  the  preceding  books  may  be  necessary 
in  the  progress  of  business,  they  should  be  distinguished  by  letter- 
ing  them  in  the  following  manner.  Day  Book  A,  Day  Book  B,  &c. 
Leger  A,  Leger  B,  &c.  And  in  posting  accounts  into  the  h&g^t 
there  must  be  a  reference  to  I>ay  Book  A,  or  B,  ^.  as  the  aocount 
is  found  in  the  one  or  the  other.    See  Example  2. 
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Note.  2.  In  the  following  example  the  barter  of  any  article^  as 
well  as  the  sale  of  an  article  for  cash,  is  entered  into  the  Day 
Book,  although  such  accounts  are  not  to  be  posted  into  the  Leger. 
This  is  not  generally  practised,  but  the  accountant  will  often  find  a 
material  benefit  in  recording  even  these  changes  of  property. 

EXAMPLE  L    SINGLE  ENTRlf. 

DAY  BOOK- 


January  1,  1820. 
My  whole  property  is  a  debt  of  400  dollars  due 
me  from  Samuel  Richards,  the  balance  of  my  in- 
heritance. 

t 

c. 

Jan.  I.  1820. 
Samuel  Richards,                        Dr. 
To  balance  from  the  estate, 

400 

3rd. 
Samuel  Richards,                       Cr. 
By  broadcloth  105  yards  at  3  ddls  per  yard, 

315 

4lh. 
John  Higgins,                              Dr. 
To  55  yards  of  broadcloth,  at  $3  50c.  per  yard. 

192 

50 

5th. 
Exchanged  40yds.  of  broadcbth,  for  24Cwt.  Iron 
at  $5. 

6th.. 
John  Higgins,                              Cr. 
By  cash,  on  account, 

180 

7th. 
Sold  S.  M.  20Cwt.  of  Iron  at  $3  J  perCwt.  for  cash. 

105 

. 

Note.  The  preceding  example  contains  bo  few  accounts,  that 
the  formation  of  the  Cash  Book  is  unnecessary.  It  is  sufficient, 
however,  to  illustrate  the  principles  of  Single  Entry ;  while  it  is 
so  short  that  the  whole  may  be  easily  comprehended  by  the  pupil. 
The  Leger,  in  which  this  Day  Book  is  posted,  is  on  the  following 
page. 
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LEGER. 


Bod 

1 

1 

Dr. 

Samuel  Richards 
Balance  from  estate^ 

400 
192 

c 
50 

Day 
Book 

1 
1 

Contra        Cr. 
Broadcloth  105jd& 
Balance, 

• 

315 
85 

400 

180 
12 

c 
50 

John  Higgins^  Dr. 
Broadcloth,  55  yds. 

Contra        Cr. 
Cash, 
Balance, 

192 

50 

To  balance  the  accounts,  place  the  difference  of  the  sevoal  ic- 
eounts  under  the  smaller  side.  Thus  in  the  account  wifii  Samuel 
Richards^  $85  is  the  Cr.  to  balance ;  and,  in  the  account  with  John 
Hi^gms,  $12  50c.  is  the  balance  on  the  same  side.  It  is  obvious 
that  I  have  gained  by  the  trade.  Were  not  the  gain  evident,  on 
inspection,  it  would  be  made  so  by  the  following  inventory  from 
the  preceding  Leger. 

January  8,  1820. 
Due  from  Samuel  Richards,  .... 

■  John  Higgins,       -        - 
On  hand  lOyds.  broadcloth  at  $3  per  jrard, 
Cash  from  broadcloth  and  iron, 
4Cwt.  ofironat$5        -        •  -        - 


Mijr  property  Jan.  1, 


Amount, 


$c 

85  00 

12  50 

30  00 

285  00 

20  00 

432  50 

400  00 

Gain, 


32  50 
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EXAMPLE  n.   SINGLE  ENTRY. 
DAY  BOOK  A. 


January  1,  1821. 
laventorj  of  all  my  property  and  debU^  taken 

this  day  by  me,  A.  B. 

£      •.    d. 
Ready  money,                                    300    0    0 
House  and  Furniture^                         500    0    0 
Williams  Farm,                                 600    0    0 
Merchandise^                                      555    0    0 
Produce,                                              45    0    0 

£ 

s. 

10 

0 

0 
18 

]8 

11 

15 
6 

2 
5 

16 
5 

d. 

2000    0    0 
I  owe,  on  accounts, 
To  Henry  Hardy,           £15  10a 
To  Thomas  Howe,             30    0         45  10    0 

My  net  estate.                                 1954  10    0 

January  1,  1821. 
Henry  Hardy,                             Cr. 
By  former  account,  balance 

15 
30 

0 

Thomas  Howe,                           Cr. 
By  former  account,  balance 

0 

Salnion  Rogers,                          Dr. 
To  20  bushels  of  wheat,   at  9s.  per  bushel, 
To  6  yards  of  broadcloth,  at  33s.  per  yd. 

9 
9 

18 

6 

1 

0 
0 

0 

John  Wheal,                             Dr. 
To  20  gallons  of  Rum,  at  6s.  9d.  per  gall. 

0 

John  Taylor,                             Dr. 
To  61bs.  loaf  sugar,  at  28.  7d.  per  ft 
1  gall,  of  Rum,  , 

6 
9 

3 

2d. 
Simon  Pond,                            Dr. 
To  5  bushels  of  wheat,  at  98.  per  bushel, 

2 
3 

0 

John  Wheat,                              Cr. 
By  cash,  on  account  60s. 

0 

3d. 
Henry  Hardy,                           Dr. 
To  3  gallons  of  wine,  at  128.  per  gall. 
30  bushels  of  wheat,  at  9&  6d.  per  bush. 

1 
14 

0 
0 

16 

1 

0 

490 


BOOK  KEEPOn^ 


2) 


January  3d,  1821. 
Titus  Coale,                               Dr. 
To  20  gallons  of  rum,  at  7s.  per  gall 
^wt  of  Havanna  sugar,  at  CiOs.  per  cwt 

• 

7 
7 

0 
15 

15 

13 
5 

16 

loloo         1 

4th. 
John  Wheat,                              Cr. 
By  SOlbs.  of  nails,  at  8d.  per  ft 

1 
1 

3 

4 

Simon  Pond,                              Cr. 
By  cash,  on  account  25s. 

0 

6th. 
Peter  Owen,                              Dr. 
To  goods  delivered  C.  Paige,  by  your  order, 

8 

Dixon  Ferry,                              Dr. 
To  56  yards  cotton  cloth,  at  Is.  4d.  per  yd. 

3 

14 

12 

18 
5 

12 

8 

8 
14 

3 
.0 
16 

4 

8 

8th. 
Henry  Hardy,                            Dr. 
To  2  yards  blue  broadcloth,  at  368.  per  yd. 

3 

0 

Salmon  Rogers,                          Cr. 
By  cash  to  balance, 

18 
20 

0 

Peter  Pindar,                              Dr. 
To  30  galls,  wine,  at  1 3s.  6d.  per  gall. 

0 

9th. 
Titus  Coale,                               Cr. 
By  25  bushels  wheat,  at  8s.  6d.  per  bush 

10 

1 

15 

5 

9 

6 

Hervey  Brown,                           Dr. 

To  5yd8.  brown  linen,  at  Is.  9d.  per  yd. 

^ 

lOlh. 
John  Merrill,                              Dr. 
To  lOlb  nails,  at  lOd.  per  ft 
16ft  brown  sugar,  at  lid. 

4 

8 

0 

Thomas  Howe,                          Dr. 
To  cash  on  account, 

4 

Titus  Coale,                              Dr. 
To  16galls.  rum,  at  7s.  3d. 

0 

12th. 
Peter  Owen,                              Cr. 
By  20)  bushels  wheat,  at  Qs. 

6 
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January  13th,  1821. 
Simon    Pood, 
To  3  gallons  rum,  at  78. 
1|gal].  wine,  at  12s.  4d. 


Dr. 


14th. 
John  Wheat, 
By  Cash  in  full,  4 Is.  8d. 


Or- 


17th. 
Thomas  Howe, 
To  20  galls,  rum,  at  78.  3d.  per  galL 
5  do.  wine,  at  12s.  4d. 
401bs.  nails,  at  9d. 


Dr. 


Dixon  Ferry, 
By  1  mahogany  table,  728. 
1  wash  stand,  17s. 


Or. 


19th. 
Simon   Pond, 
By  cash,  on  account  43s.  6d. 


Cr. 


20th. 
Peter  Pindar, 
By  40  bushels  of  wheat  at  98i 
cash,  on  account  458. 


Cr. 


23d. 
John  Taylor, 
By  20ilb  butter,  at  Is.  Id. 


Cr. 


Henry  Hardy, 
To  30  bushels  of  wheat,  at  98.  6d. 


Dr. 


26th. 
Hervey  Brown, 
By  casn,  on  account  8&  9d. 


Cr. 


Titus  Coale, 

By  6}  bushels  wheat,  at  88.  6d. 

cash,  on  account  Ss.  3d. 


Or. 


1 


1 

IS 

19 


7 
3 

11 


5 

1 

\0 

16 


18th. 
Charles  Gray,  Dr. 

To  3  gallons  French  Brandy,  at  12s«  per  gall  1 

lOflbs.  loaf  sugar,  at  28.  4d.  1 


16 
5 

1 


12 
17 

9 


(3. 

0 

_6 

6 


8 


0 
8 
0 

8 


0 

0 
0 

0 


18 

20 


0 
6 


14 


2 
5 

8 

15 
3 

18 


0 
0 

0 


0 

9 

3 
3 

6 
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January  29th,  1821. 
Peter  Owen,                                  Dr. 
To  lowt.  white  Havanna  sugaTi  aft  63a. 
10  galb.  rum,  at  Ss. 

Ci; 

By  cash,  on  account  35s.  2d. 

3 
4 

7 

1 

8 
0 

3 

15 

18 

3 

3 

12 
0 

12 
3 

0 
0 

0 

2 

Dixoii  Ferry,                                   Dr. 
To  201bs.  brown  sugar,  at  lid. 

I 

4 

John  Merrill,                                  Cr. 
By  cash  in  full  23s. 

0 

31st. 
Thomas  Howe,                            Dr. 
To  Icwt.  Havanna  sugar,  at  638. 

3 

0 

Charles  Gray,                                Cr. 
By  8|  bushels  wheat,  at  8s.  6d. 

3 

3 

Samuel  Lyman,                           Dr. 
To  100  bushels  of  wheat,  at  9& 

Cr. 
By  cash,  on  account  £40  lOs. 

45 
40 

3 

0 
0 

• 

Jouiiua  Noble,                               Dr. 
To  lowt.  Havanna  sugar,  at  638. 

0 
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LEG£R  INDEX. 


I 


lOB  TBB  rOLLOWINO  LEOER,  INTO  WHICH  TBB  PBiSOBDIJIO  DAT 

BOOK  18  POSTED.  ^ 

Am  B«  O* 

Brown,  Henrey  p.  2.     Coale^  Titus  p.  2, 


D. 


E. 


F. 
Ferry,  DuLon2k 


O.  H. 

Gray,  Charles  3.       Hardy,  Henry  1. 

How^  Thomas  1. 


K. 


L.  BL 

Lyman,  Samuel  3.       Merrill,  John  2. 


Noble,  Joshua  3.      Owen,  Peter  2. 


a 

T. 

Taylor,  John  1. 

W. 
Wheat,  John  1. 


Bogen^  Salmon  1. 
U 


P. 

Pindar,  Peter  2. 
Pond,  Simon  2. 

S. 


V. 


Y. 


Note.  In  the  following  Loger,  both  the  date  of  the  transaction 
and  its  page  on  the  Dav  Book  are  ^ven,  merely  to  exercise  the 
learner,  as  only  one  of  than  is  essentmL 
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ExAXPLE  IL  LEQER  A. 


1821. 

P. 

an. 

A. 

Jan.  3 

I 

8 

2 

23 

3 

—  - 

Jan.  10 

2 

17 

3 

31 


Jan.  1 


Jan.  1 


Jan.  1 


Henry  Hardy, 
Wine  3  gallons  at  12s.* 
Wheat  30  bushels  at  9s.  6d. 
Blue  broadcloth  2jds.  at  36e. 
Wheat  30  bushels  at  9s.  6d. 


Tbomas  Howe, 
Cash, 

Rum  20  gallons  at  7s.  3d. 
Wine  5  do.  12s.  4d. 

Nails  401bs.  9d. 

Havana  Sugar  iCwt 


Salmon  Rogers, 

Wheat  20  bushels, 
Broadcloth  Qyda, 


John  Wheat, 
Rum  20  gallons^ 


John  Taylor, 
Loaf  Sugar  61ba. 
Rum  1  gallon. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


£ 

8. 

1 
14 

3 
14 

16 
5 

12 
5 

33 

^1 

0 
0 
0 
0 


15 
7 
3 
1 
3 

30 


0|4 
51  0 


1 
10 
31 

0 


8 
0 
0 


9 
9 

0 
18 

0 
0 

18 

18 

0 

6  15    0 


15 
6 

2 


6 
9 


^  *  In  posting  accounts  into  the  Leger,  some  accountants  write  the  article,  quan- 
titj,  ana  price,  as  is  here  done ;  others  omit  the  price  in  the  Leger,  as  toa  oor- 
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EzAMPLB  IL  LEQER  A. 


1821. 
Jan.  1 

P. 

D.& 

A. 

1 

1 

Contra                         Chr. 
Balance  of  former  accoant, 
Balance^ 

£ 

15 
18 

83 

8. 
10 

8 
18 

r 

0 
0 

0 

Jan.  1 

Contra                         Cr. 
Balance  of  former  account, 

• 

30 

0 

0 

Jan.  8 

2 

1 
2 
3 

3 

Contra                        Or. 
Cash, 

18 

1 

18 

0 

Jan.  2 

4 

14 

Contra                         Cr. 

Gash, 

Nails  50lb8. 
Cash, 

3 

1 
2 

6 

0 

13 

1 

15 

0 
4 

8 

0 

Jan.  23 

Contra                        Cr. 
Butter  20}  lb. 

1 

2 

3 

netneMof  eadiaeoovnttttobeafleertaiiiedintheOay  Book.    The kttermBlllod 
»  ndfiekaDtaiid  vgeMially  ftlfewed  inthtt  Enn^ 
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BOOK  KEBPING. 


(2) 

Bxmi.x  IL  LEGEB  A. 

1821. 

Jaa  2 
13 

P. 

D.B. 

A. 

1 

3 

Simon   Pond.                        Dr. 
Wheat  5  buRheli^ 

Rum  3  gall8.=:21s.  and  Wine  1|  galLs 
188.  6d. 

£ 
2 

1 
4 

•• 

5 

19 
4 

15 

16 

11 

d. 
0 

6 
6 

Jaa  3 
ID 

2 
2 

TkuB  Coale,                            Dr. 
Rmn  20  falk=140s.  and  Sugar  ^Cwt.= 

158 

Rum  16  galls. 

7 
5 

13 

0 
0 

0 

Jaa  6 
29 

2 
4 

Peter  Owen,                            Dr. 
Goods  per  jour  order  to  C.  Paige, 
Havamui  Sugar,  lcvt.s638.  and  Rum  10 
galls.=808. 

3 

7 

10 

16 

3 
19 

6 

0 
8 

Jaa  6 
29 

2 
4 

Dixon  Ferry,                           Dr. 
Cotton  Cloth  56yd& 
Brown  Sugar  201b& 

3 
4 

14 

18 

13 
5 

8 
4 

0 

Jan.  8 

2 

Peter  Pindar,                           Dr. 
Wine  30  gallonfl^ 

20 

0 

Jan.  9 

2 

Hervcy  Brown,                       Dr. 
Brown  Linen,  Sjds. 

h 

8 

9 

1 
Jaa  10 

2 

J(^  Merrill,                           Dr. 

Nails  101b. 
Brown  Sugar  IBIh 

1 

8 
14 

3 

4 
8 

0 

BY  SINGLE  ENTRY. 
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ExAMFLs.  II.    LEGER  A. 


(2) 


1821. 

Jaa  4 

19 

P. 
D  B 

A. 

2 
3 

2 
3 

2 
4 

3 
3 

Jan.  9 
26 

Jaa  12 

29 

Jan.  18 

Jan.  20 

Jan.  26 

3 

Jan.  29 


Cash, 
Cash, 
Balance, 


GoDtm 


Cr. 


Contra 

Wheat  25  bushed 
Wheat  6^     da 
Caflh, 


Contra 

Wheat  20^  bushels, 
Cash, 


Cr. 


Or. 


Contra  Cr. 

1  Mahogony  Table  728.  and  1   Wash 

Stand  17a 
Balance, 


Contra  Cr. 

Wheat  40  bushels=sjS18  and  cash  £2  58. 


Contra 


a. 


Cash, 


Coeh, 


Contra 


Cr. 


1 
2 


10 

2 


13 


B. 

5 

3 

16 


12 
15 
J 

11 


0 

6 
0 


6 
3 
3 

0 


9 

4 

1 

15 

10 

19 

6 
2 

"8 


4 

9 

4 

4 

13 

20 

5 

0 
0 

0 


8 


42' 
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Example.  II.  LEGER  A. 


(3) 


1821. 
Jan.  18 

D.8. 
A. 

3 

* 

Chailes  Gray,                         Dr. 
French  Brandy,  3  gallons 
lioaf  Sugar,  10}11m. 
Balance^ 

£ 

1 
1 

3 
45 

16 

5 

11 

12 
0 

d. 

0 
1 

2 

3 

JaaSl 

4 

4 

Samuel  Lynuua,                      Dr. 

¥^eat  100  bushed 

0 

Jan.  31 

Joshua  Noble,                         Dr. 
Havanna  Sugar,  Icwt 

3 

3 

0 

BY  SINCTLE  ENTRY. 
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EzAMPiK  IL  LEGER  A. 


(3) 


"i85r 

Jan.  31 


D.B. 
A. 
4 


•^ 


Jaa  31 


Gcmtm 

Wheat  8^  buBhda, 


Cr. 


Cash, 


Coiktni 


Cr. 


Balance, 


8.  Id. 


12 


40 
4 


Balance, 


Contra 


Cr. 


45 


3 


10 
10 

0 


0 
0 

I 

0 


CASH  BOOK, 

FORMBD  FROM  THE  DAT  BOOX|  BXAMPLB  II. 


RECEIVED. 

£  s.  d. 

Jaa  2.  Of  John  Wheat,  3  0  0 

4.        S.  Pond,       1  5  0 

S.  Rogers,  18  18  0 

J.  Wheat,     2  1  8 

S.  Pond,       2  3  6 

P.Pindar,    2  6  0 

H.  Brown,  8  9 

T.  Coale,  3  3 

P.  Owen,      1  15  2 

J.  Merrill,    1  3  0 

S.  Lyman,  40  10  0 


8. 
14. 
19. 
20. 
26. 

29. 

31. 


73 
24 

13 
4 

4 

8 

49 

8 

8 

300 

0 

"o 

349 

8 

'  8 

PAID. 

£  6.  d. 
Jan.  10.  Thomas  Howe^    15  0  4 

To  this  add  my  ex- 
penses for  the  month, 
being  9  4  4 


Amount  paid. 


24  4  8 


Amount  received, 
do.    paid. 

Excess^ 
Cash,  Jan.  1. 

Do.  Feb.  1. 


In  balancing  the  Leger,  as  in  Example  2,  draw  two  heavy  black 
lines  under  the  accounts  in  which  the  sums  of  Dr.  and  Cr.  are 
equal,  to  show  that  the  account  is  settled.  Where  the  sums  of  E^. 
and  Cr.  are  unequal,  place  the  sum  to  balance^  under  the  smaller 
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account,  writing  against  it  the  word,  Balance  Ab  there  is  to  be 
no  line  drawn  under  these  accounts,  and  as  there  is  no  reference  in 
the  marginal  columns  to  the  Day  Book,  it  will  be  obvious  on  in- 
spection, that  such  accounts  are  not  settled. 

TO  FIND  THE  PROPlt  OR  LOSS. 

An  inventory  of  the  property  and  of  the  debts  must  be  taken,  as 
follows,  from  Example  2. 

February  1,  1821. 
Inventory  of  all  my  property,  and  of  the  sums  due  to  me,  or  owed 
by  me,  taken  this  day  by  me  A.  6. 

£    8.  d» 

Ready  Money,  349  8  8 

House  and  Furniture^  504  9  0 

Williams  Farm,  600  0  0 

Merchandise^  480  0  0 

Produce  10  0  0 


Due  from  Henry  Hardy, 
S.  Pond, 
D.  Ferry, 
S.  Lyman, 
J.  Noble, 


I  owe  Charles  Oray, 

Difference^ 

Net  amount  of  property,  Feb.  I. 
do.  Jan.  1. 

E^fit  in  th^onth,  15  16  8 

GENERAL  REMARK  ON  SINGLE  ENTRY, 

Book  Keeping  by  Single  Entry,  shows  clearly  the  state  of  ac- 
counts with  individuals,  but  it  does  not  exhibit  the  true  state  of  his 
affairs  to  the  book  keeper  himself  For  this  purpose  he  must  take 
an  Inventory  of  all  his  property  and  debts,  to  ascertain  the  quan- 
tity of  goods  unsold,  and  the  net  amount  of  his  property,  and 
thence  the  profit  or  loss  of  trade,  in  the  manner  just  taught.  This 
is  a  work  oi:  much  difficulty  and  trouble^  if  the  business  be  exten- 
sive. It  is  for  this  reasooi  that  book  keeping  by  DcMiUe  Emtiy  is 
preferred  m  extensive  trade. 


1943  17  8 

£  s.  d. 

18  8  0 

16  0 

• 

4  0 

4  10  0 

3  3  0 

27  1  0 

11  3 

26  9  9 

26  9  9 

» 

1970  6  8 

1954  10  0 

BY  SINGLE  ElfTRT. 
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SHORTER  METHOD  OF  POSTING  ACCOUNTS  IN  SINGLE  ENTRY. 

The  method  abeady  given,  of  posting  accounts  from  the  Day 
Book  into  the  Leger,  is  generally  considered  the  most  correct. 
The  following  shorter  method  is  perhaps  more  commonly  used. 

The  Leger  is  ruled  as  before^  and  merely  the  amount  of  an  ac 
count  is  posted  into  the  Leger,  preceded  by  the  page  and  letter  oi 
the  Day  Book  on  which  the  accoimt  is  found.     The  first  two  ac- 
counts of  the  preceding  Leger  are  here  posted  from  the  Day  Book 
for  an  example  of  this  method. 

LEGER.  SHORTER  METHOD. 


Dr.  Henry 
A  2.  £16  Is.  and  £3  12 
A  4.  £14  5s. 


Dr.  Thomas 
A  3.  £15  Os.  4d.  and 

£11  16s.  8d. 
A  4.  £3  3s. 


£ 

s. 

d. 

19 

13 

0 

14 

5 

0 

33 

18 

0 

4 

15 

0 

11 

16 

8 

3 

3 

0 

30 

0 

0 

Hardy, 
A  1.  £15  10s. 
Balance, 


Cr. 


Howe, 
A  1.  £30. 


Cr. 


15 

18 


33 
30 


s. 
10 

18 


0 


d. 
0 

JOI 
0 


In  this  Leger,  A  1,  A  2,  ^c.  means  that  on  page  1,  2,  &c.  of  Day 
Book  marked  A,  that  particular  account  is  to  be  found. 

The  manner  of  balancing  the  Books,  and  of  ascertaining  the 
Profit  or  Loss  is  the  same  as  before  taught.  To  make  the  subject 
familiar  the  learner  should  be  directed  to  form  a  Day  Book  for 
himself,  and  to  carry  the  accounts  through  the  seversd  books,  ac- 
cording to  the  preceding  principles. 


SHORTEST  METHOD  OP  KEEPING  ACCOUNTS. 

Only  one  Account  Book  is  necessary  in  the  practice  of  this  me- 
thod, ft  is  formed  precisely  like  the  Leger  in  Single  Entry,  except 
that  there  is  no  column  of  reference  to  any  other  book.  The 
transactions  of  trade  are  entered  under  the  names  against  the 
date  on  which  they  take  place.  An  alphabet  for  the  arrangement 
of  the  names  is  found  convenient  for  reference  to  the  various  ac- 
counts. 

This  Account  Book  is  designed  to  answer  the  double  purpose  of 
Day  Book  and  Leger.  If  the  person  be  careful  to  enter  every 
instance  of  debt  and  credit  at  the  time  it  occurs^  he  will  be  able  to 
ascertain  at  any  time  the  state  of  his  accounts  in  a  particular  case. 
This  is  the  great  object  of  this  method,  which  is  exhibited  in  tho 
following  example. 
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ACCOUNT  BOOK. 


1820. 

Jan.   1 

6 

9 

13 

Feb.  1 

March  9 

15 

18 


1820. 

July  1 
9 

25 

Sept.  9 

11 

Oct  3 

13 

1821. 

Jan.  1 

3 


Lmden,  Jan.  1,  1820. 
John  Wilson,  Dr. 

To  3  cords  of  wood,  $1  50  per  cord, 
To  14  days  work,  by  hired  man,  at  66  cents^ 
To  5|  bushels  rye,  at  50  cents^ 
To  3  bushels  wheat,  at  91  75, 
To  5  cords  wood,  at  $1  50, 
To  7  bushels  oats,  at  31  cents, 
To  work  with  hired  man  and  horses^  one  day, 

Gash  to  balance^ 


Peter  Paywe^  KT 

To  1ft  hyson  tea, 

To  lOlbs.  brown  sugar,  at  19  centfi^ 
To  3  gallons  rum,  at  $1   17, 
To  91b3.  blister  steel,  at  10  cents^ 
To  6^yd8.  calico,  at  54  cents, 
To  3yds.  cotton  cloth,  at  18  center 
To  21bs.  loaf  sugar,  at  31  cent% 

To  1ft  hyson  tea. 

To  goods  delivered  by  your  order  to  EL  T. 


$ 

4 

1 
2 
5 
7 
2 
1 


e 

50 
00 
75 
25 
50 
17 
_66 

24J83 

J?l 
25|17 


1 

56 

I 

90 

3 

51 

90 

3 

51 

0 

54 

0 

62 

1 

46 

3 

72 

17 

72 

BY  SINGLE  ENTRY. 
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SHORTEST  METHOD. 


1820. 

Jan.  1 

5 

15 

Feb.  1 

March  7 


Linden,  Jan.  1,  1820. 
John  Wilson,  Cr. 

By  12ft  shingle  nails,  at  10  center 
By  25iib  cheese^  at  7  cents, 
By  your  order  on  John  Gibbs^  for  goodi^ 
By  20^11  Butter,  at  18  centa^ 
By  \i  cwt  iron,  at  96  50  per  cwt 


$ 
1 
1 

8 
3 
9 

25 


c 
20 
78 
75 
69 
75 

17 


1820. 

Aug.  4 

7 

Oct.  3 

10 

1821. 

Jan.  1 

3 


By 

By 

By 
By 

By 
By 


Gbntra. 

12lbs.  butter,  at  12^  centa^ 
work  2  days  by  your  man, 
561bs.  cheese,  at  7  cents^ 
cash, 

12  bushels  rye,  at  50  cents^ 
cash  to  Balance^ 


o. 


1 
1 

3 
3 

6 
17 


50 
33 
92 
00 

00 
97 

72 


sot 
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BOOK  KEEPING  BY  DOUBLE  ENTRY* 


Tbib  method  of  Book  Keeping  differs  from  that  hy  Single  Entiy 
in  two  important  respects,  viz.  things,  as  well  as  persons,  are  entered 
as  Dr.  and  Cr.  and  as  Dr.  and  Cr.  to  each  other,  and  each  account 
is  entered  twice  in  the  Leger.  For  the  latter  particular  it  is 
called  Double  Entry. 

In  the  practice  of  Double  Entry,  three  Principal  Books,  and  foar 
Auxiliary  Books  are  necessary. 

PRINCIPAL  BOOKa 

These  are  the  Day  Book  or  Waste  Book,  the  Journal,  and  the  Leger* 

I.    THE  DAY  BOOK  OR  WASTE  BOOK. 

The  Day  Book  begins,  as  in  Single  Entry,  with  an  Inventory  of 
all  the  property  and  debts  of  the  merchant,  and  is  followed  by  a 
regular  account  of  the  transactions  in  business,  in  the  order  of 
time  in  which  they  occur,  stated  in  language  so  explicit  and  full 
that  there  can  be  no  mistake.  This  book  is  in  Double  Entry,  a 
mere  record  of  the  changes  of  property^  and  E^.  and  Cr.  are  not 
introduced  into  it.  References  are  made  in  it  to  the  auxihaiy 
books,  when  it  is  necessary.     It  is  ruled  as  in  Single  eniry. 

To  exhibit  the  difference  in  the  two  methods  of  Book  Keeping, 
the  principles  of  Double  Entry  will  be  illustrated  by  Example  I 
of  Single  Entry. 

(1)    EXAIIPLE  L    DOUBLE  ENTRY.    DAY  OR  WASTE  BOOK. 


January  1,  1821. 

My  whole  property  is  a  debt  of  #400  due  me  from 
Samuel  Richards,  the  balance  of  my  inheritance. 

Samuel 'Richards  owes  me  the  balance  of  my  inhe- 
ritance. 

• 
400 

c. 

3rd. 
Bought  of  Samuel  Richards  105  yards  of  broadcloth 
at  3  dolls  per  yard. 

315 

4th. 
Sold  John  Higgins  55yds.  of  broadcloth  at  93  50c. 
per  yard. 

192 

50 

5ih. 
Ba:ttered  40  yds  of  broadcloth  for  24cwt  of  Iron,  at 
5  dols.  per  cwt. 

120 

6th. 
Received  of  John  Higgins  in  part, 

180 

7th. 
Sold  20cwt  of  Iron  to  S.  M.  for  Cash  at  5^  dolls, 
per  Cwt. 

105 

*  The  general  prindplefl  of  this  system  of  Book  Keeping  are  taken  frooi  the  8|»> 
tern  in  Bm*  Cycte^ia,  which  is  generally  adopted  by  t£  merchaiite  of  Lnndon, 


BY  DOUBLE  ENTRY. 
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Note.  In  recording  transactions  in  the  Day  Book,  the  above 
order  is  generally  to  be  preserved,  viz.  1st  the  date;  2d  the  kind 
of  transaction  in  the  active  voice,  as  owes,  sold,  bought,  exchanged, 
^. ;  3d  the  name  of  the  person  ;  4th  the  article  and  quantity ;  5th 
the  price  [  and  6th  the  amount  in  the  columns  of  money. 

II.    THE  JOURNAL. 

The  object  of  the  Journal  is  to  prepare  the  accounts  for  the 
Leger.  To  efi'ect  this,  the  Dr.  and  Cr.  of  every  article  contained 
in  the  Day  or  Waste  Book,  is  ascertained  and  expressed  in  the 
Journal. 

The  Journal  is  ruled  with  two  blank  columns  on  the  left,  viz. 
one  for  the  date  and  the  other  for  the  page  in  the  Leger,  and  with 
the  propor  columns  for  money  on  the  right,  as  in  the  following 
Journal  of  the  preceding  Day  Book. 

EXAMPLE  I.    DOUBLE  ENTRY. 


JOURNAL. 


0) 


Jan. 

P.I 

1 

L. 

3 

4 

5 

« 

6 

7 

P.  I     Samuel  Richards  Dr.  to  Stock      9400  00 
For  the  balance  of  my  inheritance, 


Broadcloth  Dr.  to  Samuel  Richards  315  00 
For  105yds  of  broadcloth  at  3  dolls,  per  yd. 

John  Higgins  Dr.  to  broadcloth       192  50 
For  55yds.  broadcloth  at  $3  50  per  yd. 


Iron  Dr.  to  Broadcloth  120  00 

To  40yds  broadcloth  at  3  dolls,  per  yard 
for  24cwt.  of  Iron 


Cash  Dr.  to  John  Higgins 
Received  of  him  on  account, 


180  00 


Cash  Dr.  to  Iron  105  00 

Received  for  20c wt.  of  Iron  at  95  25  per 
Cwt. 


• 

400 


315 


192 


120 


180 


105 


o. 


50 


To  understand  the  method  of  forming  the  Journal,  the,  foil*  v^'^ng 
dbtinctions  must  be  attended  to.  Accounts  are  distinguish*  jn- 
to  personal,  real,  and  fictitious.  Personal  accounts  are  iho  in 
which  a  person  is  entered  as  Dr.  or  Cr.  and  are  the  same  n^  in 
Single  Entry.  Thus,  in  the  preceding  Journal,  Samuel  Richarda 
is  Dr.  in  one  account. 

Real  accounts  are  those  of  property  of  any  kind,  as  cash,  hous- 
es) cloth,  furniture,  adventure,  &c.  In  the  preceding  exairujle 
Broadcloth  is  Dr.  to  Samuel  Richards,  and  Iron  Dr.  to  broad- 
clotli,  &c. 

Fictitious  accounts  are  those  of  stock,  and  profit  and  loss.  Stock 
is  uied  for  the  owner  of  the  books.    In  the  preceding  Example^ 

43 
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Samuel  Riehards  is  Dr,  to  stock,  i.  e.  to  the  owner  of  the  books. 
Profit  and  loss  is  used  for  either  gain  or  loss  in  the  course  of  trade. 
This  account  does  not  appear  in  the  Journal  but  in  the  Leger. 

If  two  or  more  persons  or  things  are  included  in  the  same  account 
in  the  Journal,  thej  are  expressed  hy  the  term,  Sundries. 

Rules  for  distinguishing  Dr.  and  Cr.  in  the  Journal,  are  the  fol- 
lowing. 

The  person  to  whom  or  for  whom^  I  paj,  or  whom  I  enable  to 
pay  is  Debtor. 

The  person  for  whom  or  from  whom  I  receive,  or  by  whom  I 
am  enabled  to  pay,  is  Creditor. 

Whatever  comes  into  my  possession  or  under  my  direction,  is  Dr. 

Whatever  passes  out  of  my  possession  or  from  under  my  control, 
is  Cr. 

The  phrases,  In  debtor,  and  Out  creditor,  briefly  ejqpress  the 
points  in  these  rules.     Thus^  in  the  preceding  Journal,  Broadcloth, 


EXAMPLE  I.  DOUBLE  ENTRY. 
LEGER. 

Date. 
182U. 

Jan. 

1 

d 

4 
5 

7 

8 

P. 
J. 

1 

1 

1 
I 

1 

Stock,                                    Dr. 

P. 
L. 

• 

400 

315 
27 

342 

c 

,50 

r>0 

50 

Samuel  Richards,                     Dr. 

To  Stock, 

J:$rr)adcloth,                                  Dr. 
To  Samuel  Richards,  1 05yds.  at  $3  per  yard, 
Profit  and  loss, 

John  Higgins,                          Dr. 
To  broadcloth,  55yds.  at  $3  50, 

192 

120 

6 

125 

Iron,                                         Dr. 
To  broadcloth,  24cwt.  at  $3, 
Profit  and  loss^ 

_ 

Cash,                                         Dr. 
To  John  Higgins^ 
Iron,  20cwt.  at  95^, 

— 

180 
105 

285 

Profit  and  Loss,                       Dr. 

BY  DOUBLE  ENTRY. 
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wkich  comes  into  my  possession,  is  Dr.  to  Samuel  Richards  by 
whom  it  is  paid  in  part  for  stock  in  bis  hands ;  John  Higgins  is  Dr. 
to  broadcloth.  Iron  is  Dr.  to  broadcloth,  and  so  on. 

ni.  THE  LEGER. 

The  object  of  Leger  is  the  same  as  in  Single  Entry.  But  as 
things,  as  well  as  persons,  are  introduced  in  the  Journal,  they  must 
have  seperatc  accounts  in  the  Leger  also,  where  the  respective  I>rs. 
and  Crs.  are  to  be  arranged  under  their  respective  heads. 

The  Leger  is  ruled  with  columns  for  the  denominations  of  money 
on  the  right  side,  immediately  before  which  is  a  column  for  refer- 
ence to  the  page  of  the  Leger  in  which  the  corresponding  account 
is  found ;  and  on  the  left  side,  is  a  column  for  dates,  and  another, 
for  the  page  of  the  Journal  in  which  the  account  may  be  found. 
The  following  Leger  for  the  preceding  Example  is  formed  on  this 
plan.    See  foot  of  this  and  the  preceding  page. 


EXAMPLE  I.    DOUBLE  ENTRY. 
LEGER. 

Date. 
1820. 

Jan. 

J. 
1. 

Contra                               Or. 
By  Samnel  Richards 

P. 
L. 

1 

• 
400 

315 

c. 
50 

• 

3 

1 

Contra                               Cr. 
By  Broadcloth 

4 
5 

0 
6 

1 
1 

1 

Contra                                Cr. 
By  John  Higgins,  55yds.  at  t3  50, 
Iron,  40  yds  at  93 

1 

192 
120 

Contra                               Cr. 
By  cash 

1 

1 

180 
105 

5 

• 

1 

Contra                               Cr. 
By  cash  for  20cwt.  at  $5  25^ 

Contra                              Cr. 

50 
50 

Contra                              Cr. 
By  cloth, 
Iron, 

27 
5 

32 
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In  posting  the  Journal  to  form  the  preceding  Leger,  Samuel 
Richards  is  posted  Dr.  to  Stock  $400,  and  Stock  is  posted  Cr.  by 
Samuel  Richards  for  the  same  sum ;  Broetdcloth  is  then  entered  Dr. 
in  the  next  account  to  Samuel  Richards,  and  Samuel  Richards  Cr. 
by  broadcloth;  John  Higgina  is  posted  Dr.  to  broadcloth,  and 
Broadcloth  Ci.  by  J.  Higgins,  and  so  on.  It  is  obvious  that  each 
Dr.  must  have  a  Cr.  and  each  Cr.  a  Dr.  and  that  every  transaction 
relating  to  any  one  account,  whatever  may  be  its  place  in  one  ac- 
count in  the  Lcger,  must  be  posted  also  on  the  proper  side  under 
the  head  to  which  it  belongs.  Thus,  while  Cash  is  Dr.  to  J.  Hig- 
gins in  the  6th  account  for  $180,  J.  Higgins  is  Cr.  by  cash  for  the 
same  sum  in  4th  account ;  and  while  Cash  is  Dr.  also  to  iron,  Iron 
is  Cr.  by  cash  to  the  ^ame  amount,  in  the  5th  account. 

On  inspecting  the  preceding  Leger  it  is  evident,  that  in  the  per- 
sonal accounts,  as  those  of  S.  Richards  and  J.  Higgins,  all  the  ar- 
ticles for  which  they  are  indebted  are  posted  on  the  Dr,  side,  and 
all  the  articles  they  pay  are  on  the  Cr.  side  of  the  account ;  in  the 
real  accounts,  as  those  of  broadcloth,  and  iron,  the  quantity  bought 
is  posted  on  the  Dr.  side^  and  the  quantity  sold  on  the  Cr.  side,  ao 
that  the  quantity  unsold  and  the  profit  or  loss  may  be  readily  as- 
certained. In  the  fictitious  account  of  Profit  and  Loss,  the  loss  is 
to  be  posted  on  the  Dr.  side,  and  the  profit  on  the  Cr.  side,  so  that 
the  diiSerence  must  show  the  net  gain  or  loss,  by  tvhich  the  stock 
has  been  increased  or  diminished  in  the  course  of  trade. 

Having  ascertained  that  the  accounts  have  been  correctly  posted, 
the  next  step  is  to  balance  the  Leger.  This  is  to  be  done  in  the 
following  manner.  To  show  this  method  more  clearly,  the  pre^ 
ceding  Leger  is  repeated,  and  the  several  steps  in  balancing  the 
accounts  are  subjoined. 

To  the  preceding  Leger  subjoin  a  new  account,  Balance  I>r.  and 
Cr.  Begin  with  the  next  account  to  Stock,  and  place  the  balance 
of  Dr.  and  Cr.  under  the  smaller,  to  make  them  equal,  viz.  985 
on  the  Cr.  side.  Put  this  sum  on  the  Dr.  side  of  the  account,  Ba- 
lance. For  if  S.  Richards  is  Cr.  by  Balance  85  dolls,  then  Baiance 
must  be  Dr.  to  S.  Richards  for  the  same  sum.  Next,  to  balance 
the  Broadcloth  account,  the  quantity  on  the  two  sides  must  first  be 
made  equal,  and  the  value  of  the  unsold  cloth  at  first  cost,  be  placed 
under  the  amount  solcl,  viz.  10  yards  at  93,  amounting  to  $30.  The 
whole  sum,  viz.  9842  50  must  be  equal  to  the  amount  bought  and 
the  profit  on  that  sold.  Then  $30  must  be  placed  on  the  Dr.  side 
of  Balance,  for  if  Broadcloth  be  Cr.  for  the  balance  unsold,  then 
Balance  must  be  Dr.  for  the  same  sum.  Proceed  in  this  manner, 
through  all  the  personal  and  real  accounts. 
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Proof.* 

Having^  balanced  all  the  accounts  except  those  of  Stock,  Profit 
and  Loss,  and  Balance,  in  the  first  place,  close  the  account  of  Profit 
and  Loss,  and  by  making  it  Dr.  to  the  stock  gained,  viz.  $32  50,  and 
then  make  Stock  Cr.  by  the  same  sum.  Next,  let  Stock  be  ba- 
lanced by  the  necessary  sum,  viz.  $432  50^  and  Balance  be  made 
Cr.  by  the  same  sum.  If  the  sides  of  the  account,  Balance,  are 
now  equal,  the  work  is  right. 

This  proof  is  complete  from  this  consideration.  By  this  method, 
the  cash  in  hand,  the  debts  due,  and  the  goods  unsold,  are  contain- 
ed on  one  side,  and  what  is  owed,  is  contained  on  the  other  side. 

Another  method  of  proof  is  to  add  the  profit  to,  or  subtract  the 
loss  from,  the  original  stock,  and  the  sum  or  difference  placed  to 
the  Cr.  of  Balance,  will  be  equal  to  the  sum  on  the  Dr.  side  of 
Balance. 

Gknerai.  Remark. 

The  Journal  should  be  kept  up  with  the  Day  Book,  and  the  ac- 
counts should  be  regularly  posted  into  the  Leger,  that  the  books 
may 'be  as  nearly  even  as  possible.  And  at  the  end  of  every  month, 
the  balance  should  be  made,  the  Journal  and  Leger  having  been 
carefully  examined  to  see  that  all  the  records  of  the  Day  Book  have 
been  carefully  transferred  into  the  Journal,  and  correctly  posted 
from  the  Journal  into  the  Leger. 

The  following  Example  is  sufi&cient  to  exhibit  the  principles  of 
Double  Entry.  It  was  designed  to  be  so  short  that  the  student 
might  have  the  whole  before  him  at  one  view.  It  is  too  short, 
however,  to  render  any  of  the  auxiliary  books  necessary.  In  ex- 
tensive business,  however,  these  books  are  essential.  In  the  prac- 
tice too  of  Double  Entry,  the  work  will  be  shortened  by  forming 
the  J[ournal,  in  the  manner  shown  in  the  next  Example.  An  ac- 
count of  the  auxiliary  books  will  afterward  be  given,  and  a  speci- 
men of  each  one,  as  connected  with  the  next  Example  of  Double 
Entry. 

*  See  pages  510  and  511. 
43*        • 
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EXAMP)J£  1.    DOUBLE  ENT&Y« 
LEGER 


Date. 
1890. 


P 
J. 


Jau. 


1 


1 


1 


1 


Stock, 
By  Balance,  mj  net  estate^ 


Dr. 


Samuel  Richards, 
To  Stock, 


Dr. 


Broadcloth,  Dr. 

To  Samuel  Richards^  105yd&  at  93  per  yard, 
Profit  and  loss^ 


John  Higgins, 
To  broadcloth,  55yd&  at  t3  50, 


Dr. 


Iron, 

To  broadcloth,  24cwt  at  95, 
Profit  and  losfl^ 


Dr. 


Cash, 

To  John  Higgins, 
Iron,  20cwt.  at  $5|, 


Dr. 


Profit  and  Lobb, 
To  stock  gained, 


Dr. 


Balance, 
By  Samuel  Richards, 
Broadcloth,  unsold. 
John  Higgins, 
Iron,  unsold, 
Cash, 


Dr. 


l\^ 


1 


432 


400 


c 
50 


315 
27 


50 


342 


192 


1 


120 
5 


50 


50 


125 


- 


180 
105 

285 


32 


85 
30 
12 
20 
285 


50 


50 


432*50 
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EXAMPLE  L    DOUBLE  ENTRT. 

LEOER. 

Date. 
1820. 
ian.1 

3 

P. 

J. 

1 

Contra                             Gr. 
By  Samuel  Richarda^ 
Profit  and  Iobs, 

l! 

• 

400 
32 

432 

c. 

50 
50 

50 
50 

50 
50 

50 
50 
50 

1 

Contra                              Cr. 

By  Broadcloth,  105  yards,  at  $3, 
Balance, 

1 

315 
85 

400 

4 
5 

1 

1 

Contra                             Cr. 

By  John  Higgins,  55yds.  at  83  50, 
Iron,                       40yd8.  at  t3 
Balance,                 10yds.  unsold,  at  t3 

105yds. 

192 

120 

30 

342 

6 

1 

1 

Contra                             Cr. 
By  cash, 
Balance, 

180 
12 

192 

7 

1 

Contra                             Cr. 
By  cash,  for  20cwt.  at  $5  25 
Balance,          4cwt.  at  $5, 

24cwt.     • 

105 

20 

125 

Contra         ^                   Cr. 
By  Balance 

285 

Contra                             Cr. 
By  cloth, 
tron. 

27 
5 

32 
432 

— 

Contra                             Cr. 
By  stock,  my  net  estate, 

* 
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AUXILIARY    BOOKS. 

These  are  1,  the  Cash  Book ;  2,  the  Bill  Book ;  3,  the  Invoice 
Book ;  and  4,  the  Sales  Book. 

These  hooks  are  important  to  the  accountant,  as  a  record  of 
particular  transactions  referred  to  in  the  Day  Book,  and  as  origi- 
nal and  particular  records  of  those  transactions.  They  aid  especial- 
ly in  posting  accounts  into  the  Leger.  They  may  he  considered 
as  a  kind  of  Day  Book,  in  aid  of  the  general  Day  Book,  and  it  is 
ohvious,  that  if  all  the  particular  accounts  were  arranged  under 
general  heads  in  separate  books,  the  common  Day  or  Waste  Book 
would  be  unnecessaryi  except  as  exhibiting  a  general  history  of 
the  changes  of  property. 

L  THE  CASH  BOOK, 

The  Cash  Book  is  a  record  of  all  money  paid  at  received  It ' 
is  refened  to  in  the  Day  Book,  by  the  initials  C.  B.  It  is  formed 
like  the  Leger,  with  a  Dr.  and  Cr.  side,  the  Dr.  side  containing  all 
money  received,  and  the  Cr.  all  money  paid.  The  transactions 
are  to  be  regularly  entered  into  the  Cash  Book  as  they  take  place^ 
with  the  dates,  names,  and  all  necessary  particular& 

The  man  of  business  will  find  it  convenient  to  have  seperate 
columns  for  some  transactions,  as  of  money  accounts  at  a  Bank, 
Brokers,  &c.  and  for  some  small  incidental  expenses,  as  well  as  f<»^ 
money  lent  and  repaid  immediately. 

The  mon^  accounts  should  be  transferred  to  the  Leger  at  least 
every  month.  When  the  cash  account  is  entered  into  the  Journal, 
it  is  written.  Cash  Dr.  to  Sundries,  for  mone^  received,  and  Sun- 
dries Dr.  to  Cash,  for  money  paid,.mentionmg  all  the  necessary 
particulara 

The  following  Cash  Book  sh^ws  the  manner  in  which  this  book 
is  formed  and  kept.  It  belongs  to  Example  2,  of  Double  Entry,  and 
is  the  Cash  Book  referred  to  in  the  Day  or  Waste  Book  of  that 
Example.  The  same  remark  applies  to  the  auxiliary  books  which 
follow  the  Cash  Book. 

To  post  the  Cash  Book  into  the  Leger, 

Make  Cash  Dr.  to  Sundries  for  the  amount  received,  and  Cr. 
by  Sundries  for  the  amount  paid.  Then  make  each  account  Dr. 
to  Cash,  for  the  respective  sums  paid,  and  Cr.  by  Cash  for  the 
respective  sums  received.    See  Example  2,  Leger. 
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CASH  BOOK    JANUARY,  1820. 


Jan.  I  Dr. 

3    To  inteKSt  for  discotmt- 
inir  Wm.  Burr's  Bill 
No.  13 
14  jBills  i«ceivable,  No.  11, 

Williams  &  Co. 
23  IShip   Phebufl,    iceeived 
I    for  freight. 

25  Farm  in  Cambridge,  re- 
ceived for  produce, 

26  Bills  receivable,  No.  12, 
George  Murray, 

31  Interest,  half  year's  di< 
vidend  at  the  bank, 

31  Funded  Property,  sbid 
9000  at  8U, 

31    Debentures,  received, 


8 

c 

Jan 
2 

6 

39 

3 

1600 

7 

400 

87 

12 

160 

35 

21 

1300 

23 

300 

25 

7272 

300 

27 

11339 

• 

61 

31 

Cr. 
By  charges^  on  merehan 

dise,  per  the  Venus  for 

Naples, 
Bills  payable,    No.   13, 

Wm.  Burr, 
Charges  on  mer.  per  the 

DoTpliin,  for  Bilboa, 
Bills  payable,  No.     11, 

George  Myers, 
Charges  for  sales,  per  the 

Betsy,  pd.  customs,  &c. 
Bills  pavable,  No.     13, 

John  Howe, 
Ship  Phebus,  paid  for  re- 
pairs, 
Charges  on  zper.  per  the 

Henry  for  Jamaica, 
Expenses  of  House, 


9 

93 

1440 

32 

2322 

439 

600 

130 

51 
150 


5089 


a 


50 


24 


25 

50 

52 

01 


11.  THE  BILL  BOOK. 

f 

The  Bill  Book  is  a  record  of  all  Bills  of  Exchange  receivable 
or  payable.  The  reference  in  the  £)ay  Book,  is  by  the  initials  B. 
B.  or,  by  B.  R.  for  bills  receivable,  and  B.  P.  for  bUls  payable. 

Bills  Receivable  are  those  paid  or  to  be  paid  to  the  merchant. 

Bills  Payable  are  those  drawn  on  the  merchant  or  to  be  paid  by 
him. 

The  ftoirticulars  of  each  kind  of  bills  are  entered  in  the  Bill  Book 
under  their  separate  heads  of  B.  R.  or  B.  P. 

Tke  records  of  the  Bill  Book  are  entered  into  the  Journal,  un- 
der the  heads,  Bills  Receivable  Dr.  to  Sundries,  for  all  bills  ac- 
cepted, and  Sundries  Dr.  to  Bills  Paj'^able,  for  all  bills  to  be  paid, 
with  all  the  necessary  particular  of  names,  numbers,  &c. 

To  post  the  Bill  Book  into  the  Leger,  make  bills  receivable  Dr. 
to  sundries  for  their  whole  amount,  and  bills  payable  Cr.  by  sun- 
dries for  their  whole  amount.  Then  make  the  persons  for  whom 
bills  have  been  accepted,  Dr.  to  bills  payable  for  their  respective 
amounts,  and  each  person  from  whom  bills  received  Cr.  by  bills 
receivable  for  their  respective  amounts. 

The  following  is  a  copy  of  the  Form  of  the  Bill  Book  for  Exam* 
pie  2,  of  Double  Entry. 
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HL  THE  INVOICE  BOOK. 

An  Invoice  k  an  account  of  merchandise  ei^rted|  with  the 
charges  on  the  shipment. 

The  Invoice  Book  contains  every  invoice  of  goods  shipped 
abroad,     it  is  referred  to  in  the  Day  Book  by  the  initials  I.  B. 

As  an  invoice  accompanies  goods  received  also,  this  book  is 
sometimes  distinguished  into  two  general  heads.  Invoice  inward, 
and  Invoice  outward.  If  the  former  be  preserved  on  file  for  refe- 
rence, it  will  be  sufficient  to  enter  into  the  Invoice  Book  merely 
the  invoices  of  goods  exported. 

The  invoice  contains  the  name  of  the  ship,  master,  the  place  of 
destincttiou,  and  of  the  person  to  whom  the  consignment  is  made^ 
and  ihen  the  quantity  of  goods  and  amount  at  prime  cost,  with  the 
shipping  charges.  On  this  whole  sum  commission  is  charged. 
The  commission,  and  insurance,  if  the  merchandise  be  insured,  is 
then  added  to  the  cost  and  charges,  and  the  drawback,  if  any  is  al* 
lowed  at  the  custom  house,  deducted. 

The  record  of  the  invoice  Book  is  entered  into  the  Journal  in 
the  following  manner. 

The  person,  for  whom  the  Invoice  is  sent  Dr.  to  Sundries,  viz* 
To  merchandise,  for  goods  shipped. 
To  charges,  for  shipping  charges,  &G, 
To  coiflmission,  for  the  co.  iniission. 
To  insurance,  for  the  insurance. 

The  following  Invoice,  referred  to  on  page  2  of  Day  Book,  Ex- 
ample 2  of  Double  Entry,  shows  the  method  of  forming  the  In- 
voice Book,  and  is  a  specimen  of  the  other  invoices  referred  to  in 
the  same  Day  Book,  by  the  initials  I.  B. 

To  post  the  Invoice  Book  into  the  Leger,  make  the  person  to 
whom  the  invoice  is  sent  Dr.  to  Sundries,  for  the  amount.  Then 
make  merchandise,  charges,  coumiission,  &c.  Cr.  for  the  respec* 
tive  sums  belonging  to  each. 

The  posting  of  the  Invoice  Book  is  rendered  shorter  and  more 
simple  by  xmiting  several  invoices  when  it  can  be  done^  as  on  page 
3,  of  Journal,  Example  2. 


il4( 


BOffll 


INVOICE  OF  SUQAR, 

Shipped  on  board  the  ¥eau8»  W.  Brovn  maoier,  for  Naplo^  by 
order  of  George  Parish,  merchant,  on  his  aooouotand  xisk,  and  con- 
signed to  him. 

Jamiaij  %  182a 


i-     p     I         ■ .     -  ■         — ,- 

Cwt.  qr.  ft.       Cwu  qr.  ft. 
No.  1  Gross,  12  0  12  Tare  1  2    3 

2  12  2  16  1  3    0 

3  11  3  24  1  0  25 


G.P. 

lto3 


Gross  36  2  24 
Tare    4    2    0 


4  2    0 


Neat  32  0  24  at  16  doll&  per  Gwt 

Charges 
Debenture  Entry,  -        -        -         16  00 

Cost  of  hogsheads,  -        -        -  4  76 

Cartage,  wharfage,  bill  of  lading,      -  2  25 


Commission  on  $538^^  at  2|  per  cent 
Premium  of  Insurance, 


Drawback  allowed  at  the  Custom  Houses 
(Entered  Journal  page  2.) 

Deducting  the  drawback  from  the  cost  of  the  mer* 
chandise,  the  account  in  the  Day  Book  would  be  as 
follows, 

Merchandise,         395  43 
Charges  23  00 

Commission,  13  46 

Insurance,  8  40 

440  29 

Seepage  2,  Day  Book,  Ex.  2,  of  Double  Entry. 


515 


43 


23 


29 


IV.    THE  SALES  BOOK. 

The  object  of  the  Sales  Book  is  to  show  the  net  proceeds  of  any 
goods  received  to  be  sold  on  commission.  Its  reference  in  the  Day 
Book  is  S.  B. 

Each  account  of  sales  begins  with  the  names  of  the  goods,  ship, 
and  person  by  whom  the  consignment  is  made,  and  contains  iwo 
general  columns  or  pages.  In  the  first  page  are  recorded  th^  va- 
rious charges  arising  from  duties,  freight,  landing,  storage^  com- 
mission, &c.     The  second  contains  the  quantity,  price  and  amount 
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sold,  with  the  names  of  the  pttfchasera  and  the  time  of  paj^ment 
The  difference  between  the  amount  of  the  two  columns  or  pages, 
is  the  net  proceeds.  The  account  is  then  to  be  transmitted  to  the 
owner  of  the  goods,  being  copied  from  the  Sales  Book  and  signed 
by  the  agent  to  whom  the  goods  were  consigned. 

if  the  goods  are  sold  for  ready  money,  the  account  must  be  en- 
tered  into  the  Cash  Book. 

In  entering  an  account  of  sales  into  the  Journal,  the  person,  or 
owner  of  the  goods  is  made  Dr.  for  the  sales.  Then,  Sales  per 
ship is  Dr.  to  Sundries,  viz. 

To  charges  on  merchandise,  for  the  charges  mada 

Interest,  if  any  money  has  been  advanced. 

Commission,  for  the  commision. 

To  the  consignee, for  the  net  proceeds. 

SALES  BOOK. 

▲CCODIirr  OF  8    pipes    of    port    wine,  received    per    the   BET9ET,   FBOM 
OPORTO,  AND  SOLD  ON  ACCOUNT  OF  GEORGE  GREAVES. 


1820 
Jan. 
21 


Dr. 
To  duty  on  1118  galla. 

at  33^  cents  per  2^1. 
Freight,  primage,  &c. 


Cooperage  at  50  cents  per 

pipe, 

jCartage,  wharfage,  &c. 
Storage,    and  Insurance, 
j_  and  taking  stock, 

"okei 


and  takingst 
Brokerage,  78 


cents  per 


Amount  of  charges, 
Interest  on  $4<»  for  60 
days  at  6  per  cent,  ad- 
i    Tanced^ 
Commission  at  2i  per  ct. 


26  Net  proceeds,  doe  tliis 
day  to  Qeo.  Greaves, 
OpoKto, 


$ 

C.! 

j 

372 
30 

67; 

33. 

403 

00| 

4 
16 

10 

6 

24 

439 

24 

4 

03 

33 

94 

477 

21 

756 

93 

1234 

iJ 

1820 
Jan. 
26 


26 


Cr. 
By  Smith  &  Son,   sold 
them  payable  in  1  mo. 
3  pipes. 
No.  1,  139  galls. 

2,  141 

3,  138 

418  calls. 
Ullage       1  do. 

417  do.  at 
SI 54  per  pipe  of  139 
gallons, 


By  Jos.  Lockwood,  soU 
him  payable  in  2  ma 
5  pipes. 
No.  1,  140  galls.      . 

2,  140 

3,  139 

4,  140 

5,  141 

TOOgidLi. 
Ullage       3  do. 

697  do.  at 
$154  per  pipe  of  139 
gaUons, 


9 


403 


773 


1234 


14 
14 


To  post  the  Sales  Book  into  the  Leger,  make  the  persons  to 
whom  the  consignment  is  made  Dr.  to  Sales  (per  ship  —7-)  (or 
the  amount.  Then  make  the  consigner,  charges,  commission,  in- 
terest, Ac.  Cr.  by  sales  for  the  sums  belonging  to  each  respectively. 
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BOOK  KEEPEKG 


Note.  Besides  the  Auxiliary  Books  already  mentioned,  several 
others  are  occasionally  employed,  which  the  accountant  can  readily 
form  for  himself.     The  names  and  object  of  several  follow. 

1.  The  Book  of  Accounts  cunent,  is  a  record  of  accounts  sent 
to  your  employers. 

2.  The  Book  of  Commissions,  is  a  record  of  Orders  from  coirev- 
pendents. 

3.  Book  of  Charges  contains  accounts  not  charged  to  any  thing* 
else,  as  rent,  wages,  postage,  incidental  expenses. 

4.  Copy  Book  of  Letters,  sent  to  correspondents. 

5.  Book  of  Postage  of  letters,  contains  their  date  and  cost. 

6.  Book  of  Ship  Charges,  contains  the  charges  for  each  ship^ 
which  is  to  be  carried  to  the  proper  account  of  the  ship  in  the  Le- 
ger. 

7.  Book  of  Receipts,  for  all  receipts. 

8.  Memorandum  Book,  for  particulars  to  be  attended  to  after- 
wards. 

EXAMPLE  II.    WASTE  BOOK. 


January  1,  1820. 

Inventory  of  all  my  property  real  and  personal, 
with  a  list  of  the  balances  in  my  favour  and  agsdnst 
me,  taken  this  day. 
Cash  ill  hand, 
Funded  property  $12000  in  the  5  per  cents,  at  80| 

per  cent. 
Farm  in  Cambridge, 
House  in  the  city. 
Furniture, 

Ship  Phebus,  my  half, 
Merchandise  on  hand. 
Debentures  for  balance  due  at  the  Custom  House^ 

Bills  receivable,  the  following  in  hand. 

No.  11.  On  Williams  &  Co.  due  Jan.  14,  $1600  00 

12.  On  George  Myers,  26,    1300 


Balances  in  my  favour,  viz. 

James  Greaves,  Oporto,  $1700  00 

Cyrus  Coate,  Bordeaux,  1560  35 

Lemuel  Rogers,  Bilboa,  1175  OO 

George  Parish,  Naples,  2200  00 


I  owe  as  follows 

Bills  payable  for  bills  accepted  by  me. 

No.  1 1.  Orawn  by  George  Myers,  due  Jan.  12,  $2222 

12.  John  Howe,         23,   600 

13.  William  Burr,       30,  1440 


13500 

9660 

4500 

2050 

1200 

95001 

6400 

1300 


2900 


6635 


57645 


35 


35 


4262 


BY  DOUBLE  ENTRY. 


610 


EXAMPLE  II.    WASTE  BOOK. 


2d. 
Received  by  post  a  bill  from  Cyrus  Coate  of  2466 
livres,  at  16§  cents,  as  per  B.  R. 


Balances  against  me. 
To  Smith  &  Son,  London, 
To  Gibon  &  Co.     Do. 
To  Spring  &  Jones,  Jamaica, 
To  George  Black,         Do. 
To  James  Broker,         Do. 


92150  00 

800  00 

1666  67 

1175  00 

1450  58 


January  2d,  1820. 
Shipped  on  board  the  Venus,  W.  Brown  master, 

for  Naples,  sugar  on  the  account  of  George  Pa- 
rish, as  per  Invoice  Book  viz. 

Merchandise,  $395  43 

Charges,  23 

Commission,  13  46 

Insurance,  8  40 


3d. 

Paid  William  Burros  bill,  No.  13,  as  per  C.  B. 
Received  discount  on  the  above  for  27  days,  at  6 
per  cent,  as  per  C.  B. 


7th. 

Shipped  on  board  the  Dolphin,  for  Bilboa,  goods  on 
account  of  Lemuel  Rogers,  as  per  I.  B. 
Merchandise,  $2000  00 

Charges,  32  50 

Commission,  60  75 

Insurance,  34  15 


12th. 

Paid  George  Myers  bill,  due  this  day,  No.  11.  as 
per  C.  B. 


14th. 

Received  the  amount  of  Williams  &  Co^s.  Bill,  No. 
11.  as  per  C.  B. 


15th. 
Accepted  a  bill  drawn  by  Gilson  &  Co.  No.  1,  B.  P. 


16th. 

Bought  of  Joseph  Lockwood,  sundry  goods  amount- 
ing as  per  bills  of  parcels,  to 


20th. 

Samuel  Lockwood  has  drawn  on  me^  a  bill,  Na  2, 
as  per  B.  P. 


7242 
11504 


25 

25 


440 

411 

1440 

6 


29 


39 


2127 


2222 


1600 


800 


40 


10000 


3600 


87 


690 


BOOK  KEEPiNGj 


EXAMPLE  IL    WASTE  BOOK. 


January  21,  1820. 
Anived  the  Betsey  from  Oporto,  with  8  pipes  of 

Port  Wiae,  consigned  by  Jam'es  Greaves    to  me 

to  sell  on  his  account,  S.  B. 
Paid  sundry  charges  on  landing. 

439 

24 

22d. 
Received  of  Lemuel  Rogers^  a  bill  of  Exchange, 
No.  2.  as  per  B.  R. 

2500 

23d. 
Paid  John  Howe's  bill,  Na  12,  C.  B. 

600 

Received  of  G.  Seaman,  my  half  share  for  freight 
on  board  the  ship  Phebus,  C.  B. 

400 

87 

24th. 
Accepted  a  bill  drawn  by  Smith  &  Son,  of  Lon- 
don. B.  P. 

2150 

25th. 
Received  of  Geoi^e  Sabin,  for  produce  of  the  farm 
in  Cambridge^  C.  B. 

160 

35 

25th. 
Paid  for  repairs  of  the  ship  Phebus,  C.  B. 

130 

25 

26th. 
Sold  to  Smith  &  Son,  Port  Wine,  S.  B. 
Sold  to  Joseph  Lockvood,  Port  Wine,  S.  B. 

462 
772 

14 

Received  cash  of  George  Murray's  bill,  No.  12,  C.  B. 

1300 

■ 

27th. 
Shipped  on  board  the  Henry,  Talbot,  master,  for 
Jamaica,  sundry  goods  for  sundry  persons,  as  per 
L  B.  viz. 

Spring  &  Jonesy 
Merchandise,                                 91120  00 
Charges,                                              12  50 
Commission,                                        35  75 
Insurance,                                          37  25 

1205 
2719J 

50 

• 

George  Black, 

'  Merchandise,                                91800  00 

Charges,                                               15  00 

Commission,                                      56  50 

Insurance,                                           62  50 

• 

James  Broker  and  Shipper,  each  half  a  share^ 
Merchandise,                                92500  00 
Charges,                                              24  00 
Commissioni                                       90  00 
Insurance,                                         105  48 

48 

■■■9 

BY  DOUBLE  ENTRY. 


521 


EXAMPLE  II.  WASTE  BOOK. 


January  31,  1820. 
Received  a  dividend  at  the  Bank,  half  years  inter- 
est on  $12000  at  5  per  cent.  C.  B. 

300 

60 

Sold  99000  of  stock,  at  81  per  cent,  commission  f 
per  cent.  C.  B. 

7272 

Received  debentures  for  goods  shipped  this  month. 

200 

Received  cash  for  debentures  this  month,  C.  B. 

300 

Paid  for  house  expenses  this  month,  C.  B. 

150  52| 
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BOOK  KEEPING 


(1) 

i) 

Ja. 
1 


EXAMPLE  U.  JOURNAL.  JANUARY  1820. 


L. 

P. 
1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 


1 


3 
31 

14 
26 

23 
25 
31 
31 


Sundries  Dr.  to  Stock, 

Cash  in  hand, 

Funded  property  •12000,  at  80J  per  cent, 

Farm  in  Cambridge, 

House  in  the  city, 

Furniture, 

Ship  Phebus,  my  half, 

Merchandise  on  hand, 

Debentures,  balance  due  at  the  Custom  House^ 

Bills  Receivable,  bills  due  me,  amount, 

James  Greaves,  Oporto, 

Cyrus  Coate,  Bordeaux, 

Lemuel  Rogers,  Bilboa, 

George  Parish,  Naples, 


Stock  Dr.  to  Sundries, 
2  To  Bills  Payable,  bills  accepted  by  me^ 


2 
3 
2 
2 


3 
3 

2 
2 

1 
1 
2 
1 


Smith  &  Son,  London, 
Gilson  &  Co,         do. 
Spring  &  Jones,  Jamaica, 
George  Black,        do. 
James  Broker,        do. 


Cash  Dr.  to  Sundries, 
For  sums  received  this  month  as  per  C.  B. 
To  Interest,  .  6  39 

do.  300  00 


•  |c. 


13500 
9660 
4500 
2050 
1200 
9500 
6400 
1300 
2900 
1700 
1560 
1175 
2200 


57645 


4262 
2150 
800 
1666 
1175 
1450 


11504 


Bills  Receivable^  No.  1 1, 
1% 

Ship  Phebus^ 
Farm  in  Cambridge^ 
Debentures, 
Funded  property, 


1600  00 
1300  00 


35 


35 


67 

58 
25 


306 


2900 
400 
160 
800 

7272 


39 


8 
35 


11839161 


I 


BY  DOUBLE  ENTRY. 
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EXAMPLE  II.    JOURNAL.    JANUARY  1890. 


D. 

Ja. 

2 

7 

21 

27 

3 
12 
23 

25 
31 


P. 

L. 

1 


2 
22 


15 
20 
24 


2 


1 
3 


Sundries  Dr.  to  Cash, 
For  sums  paid  this  month  as  per  C.  B. 
Charges  on  merchandise,  viz.  per  Venus,      23  00 

Dolphin,    32  50 


Betsey, 
Hen^, 


439  24 
51  501 


2 
2 


3 
3 


1 
1 
1 
2 


Bills  payable,  No.  13, 

11, 

12, 

Ship  Phebus, 
House  expenses, 


m 


c. 


546 


24 


1440  00 

2222  00 

600  00 


.«• 


4262 
130 
150 


25 
52 


5089 


01 


Bills  Receivable  Dr.  to  SundrieSi 
For  bills  received  this  month,  as  per  B.  R 
To  Cyrus  Coate,  No.  1,  due  March  1, 
Lemuel  Rogers,  No.  2,  Feb.  15, 


Sundries  Dr.  to  Bills  Payable, 
For  bills  accepted  by  me  this  month,  as  per  B.  P. 
To  Gilson  &  Co.  No.  1,  due  Feb.  I. 

Joseph  Lockwood  No.  2, 3, 

Smith  &  Son,  N.  3,     March  1, 


George  Parish  Dr.  to  Sundries, 
For  amount  of  Invoice  of  Sugar,  per  the  Venus, 
for  Naples,  as  per  I.  B.  and  W.  B. 

To  Merchandise,  395  43 

Charges,  23  001 

Commission,  13  46 

Insurance,  8  40 


411 
2500 


2911 


800 
3600 
2150 


6550 


1 
1 
1 
2 


Samuel  Rogers  Dr.  to  Sundries, 
Amount  of  invoice  per  Dolphin,  for  Bilboa,  as 
per  W.  B.  p.  2. 

To  Merchandise,  2000  00 

Charges,  32  60 

Commission,  60  75 

Insurance,  34   15 


440 


29 


2127 


40 


534 


BOOK  KEEPING 


(3) 


EXAMPLE  IL    JOURNAL.    JANUARY  1890. 


J& 

.L. 

• 

$ 

c. 

16 

>   1 

Merchandise  Dr.  to  Jos.  Lockwood, 

3 

To  amount  of  goods  bought  of  him,  as  per  bills  of 

2 

parcels, 

10000 

87 

Insurance  Dr.  to  Globe  Insur.  Co. 

For  amount  of  Insurance^  as  per  L  B. 

. 

2 

Per  Venus,  for  Naples,                   98  40 

7 

Per  Dolphin,  for  Bilboa,                 34  15 

27 

Per  Henry,  for  Jamaica,               205  23 

2 

247 

78 

31 

Debentures  Dr.  to  Merchandise, 

1 
3 

For  drawbacks  received  this  month, 

200 

50 

Sundries  Dr.  to  Sales  per  the  Betsey, 

For  amount  of  8  pipes  of  Port  Wine,  on  account 

of  James  Qreaves,  as  per  S.  B. 

26 

2 

To  Smith  &  Son,  3  pipes  at  1  month, 

462 

26 

3 

Joseph  Lockwood,  5  pipes  at  2  months, 

772 

14 

Sundries  Dr.  to  Sundries, 

For  amount  of  Invoices  per  the  Henry,  for  Jamai- 

ca, as  per  W.  B.  p.  3. 

27 

2 

Spring  &  Jones, 

Merchan. 

Charg. 

Commu. 

Immr. 

1205 

50 

1120  00 

12  50 

35  75 

37  25 

2 

George  Black, 

1800  00 

15  00 

56  50 

62  50 

1934      1 

3 

Adventure    to  Ja- 
maica, in  Ca  with 
J.     Broker,    my 

half. 

2500  00 

24  00 

90  00 

105  48 

1359 

74 

a 

James  Broker,  his 

3 

half, 

51  50 

1359 

74 
98 

Sums, 

5420  00 

182  25 

205  23 

5858 

Sales  per  the  Betsey  Dr.  to  Sundries.         1 

26 

1  To  charges  on  merchandise,                 439  24        | 

1 
3 
2 

Commission,                                     33  94 
Interest,                                               4  03 
James  Greaves^  for  net  proceeds  of 
8  pipes  of  Port  Wine,  as  per  S.  B.  756  93 

1 

1234 

14 

BY  DOUBLE  ENTRY. 


ALPHABETICAL  INDEX  TO  THE  LBGEIL 

A. 
e  to  Jan 

D. 


Debentures^ 


a 

Gilson  &  Co. 
Globe  Ins.  Co. 
Greaves,  James 

N. 


iT. 


B. 

C. 

3. 

Balance, 
Bills  payable, 
Bills  receivable^ 
Black,  Geo.' 
Broker,  James 

3 
2 
2 
2 
3 

Gash, 

Charges  on  Mer. 
Coate,  Cyrus 
Commission, 

1 
1 
2 
1 

•■< 

E. 
H. 

^arm  in  Camb. 
Funded  Property, 
Furniture, 

L 

i 
1 

1 

3 
3 
2 

Hoose^ 

House  Expenses, 

L. 

1 
3 

Insurance, 
Interest,  , 

M. 

2 
3 

Lockwood,  Joa 

3 

Merchandise, 

1 

0. 

P. 

Parish,  Geo. 
Profit  &  Loss, 

3 
3 

R 

S. 

Bogen^  Lemuel 

2 

Sales  per  Betsey, 
Ship  Phebus, 
Smith  db  SoQ, 
Spring  &  Jones, 
Stock, 

V. 

3 

1 
2 
2 

1 

w. 


X. 


Y. 


2^  fBsFORE  attemptiiig  to  balance  the  Leger,  it  most  be  ascertained  whether 
the  Journal  has  been  correctly  formed  from  the  Day  Book  and  Auxiliary  Books, 
and  whether  the  journal  has  been  correctly  posted  into  the  L^cr.  ui  exami- 
ning the  books  for  this  purpose,  a  point  or  some  mark  should  be  pfaced  against  the 
several  accounts  found  to  be  correctly  entered  in  the  Journal  and  Leger,,  and 
this  pointing  or  marking  continued  through  all  the  accounts.  It  is  then  common 
to  make  a.  trial  balance,  on  a  separate  piece  of  paper,  before  forming  the  account 
called  Balance,  in  the  Le^er.  If  the  books  can  be  thus  balancd,  the  several 
balances  are  then  placed  under  Balance,  and  the  work  is  finished. 

Note.  The  examples  here  given  are  sufficient  to  illustrate  the  method^  of 
Double  Entry.  The  teacher  should  not  suffer  the  pupil  to  {mss  over  any  pouit, 
until  it  is  well  understood.  If  more  examples  should  be  desired,  he  can  diiect 
the  learner  to  take  Ex.  2.  of  Single  Entry,  and  form  from  it  the  several  books  in 
Double  Entry.  After  this  has  been  done,  the  pupil  should  form,  for  himself  a 
larger  Day  or  Waste  Book  for  Double  Entr^,  and  carry  the  aooomit  thnq^all 
the  fi>rm8  according  to  the  prindples  taught  in  this  i^flfeBDu 


BOOK  KEEPING 


(1) 


EXAMPLE  IL    LEGER.    JANUARY  18901 


D. 

Ja 

1 


J. 

P. 

1 


1 
31 


1 
25 


1 

1 

1 
25 


1 

16 


1 


I 


I 


1 


Dr.        Stock, 
To  Sundries, 
Balance, 


L. 


Dr.  Cash, 

To  Stocky 
Sundnefl, 


o 


Dr.      Funded 

To  Stock  12000a80i 
Profit  and  Loss. 


Dr.     Farm  in 
To  Stock, 

Profit  and  Loss, 


Dr.  House  in  the 
ro  Stock, 


Dr.  Furniture, 
To  Stock, 


Dr.  Ship 

To  Stock, 
Cash, 
Profit  and  Loss, 


Dr.  Merchandise^ 
To  Stock, 

Jos.  Lockwood, 


Dr.  Charges  on 
To  Cash, 


Dr.  G>m mission, 
To  Profit  and  Loss, 


I;5(»4 
47049 

58553 


13300 
11339 

24839 


25 
37 

62 


61 

61 


D. 

Ja 

1 


9660 
27 


9687 


T 


4500 
160 


4660 


2050 


1200 


9500 
130 
270 


9300 


6400 
10000 


16400 


546 


J. 
P. 

1 


Contra       Cr. 
By  Sundries, 
Profit  and  Loss, 


35 

35 


25 
62 

87 


87 
87 


^*i 


290 


24 


31 


25 


23 


40 


2 
7 

27 
21 


2 

7 
27 
21 


1 


1 


1 


Ca.  Cr. 

By  Saiidries, 
Balance, 


e: 


57645 
908 


5B553 


c. 

I  35 
27 

62 


5089/01 


Property,    Cr. 

By  Cafili  0000  at  80|- 
Balance  3000  a80i 


Cambridge,  Cr. 
By  Cash, 
Balance, 


City,  Cr. 

By  balance, 


Ca,  Cr. 

By  Balance, 


Phebus,       Cr. 
By  Cash, 
Balance, 


Ca.  Cr. 

By  Geo.  Parish, 
Lemuel  Rogers, 
Sundries, 
Debentures, 
Balance, 


2 
2 
3 


I  Merchandise,  Cr. 
By  Qfxirge  Parish, 

Lemuel  Rogers, 

Sundries, 

Sales  per  Betsey, 


2 
2 
3 
3 


Ca.  Cr. 

By  George  Parish, 
Lemuel  Rogers, 
Sundries, 
Sales  per  Betaey, 


19750 


24S39 


7272 
2415 


9687 


160 
4500 

4660 


2050 


1200 


400 
9500 


60 

61 


35 

35 


9900 


2 
2 

2 
3 


2 
2 


2 
2 


396 
2000 
5420 

200 
83B4 


16400 

23 

32 

51 

539 


87 
87 

43 


50 

94 

87 


546 


I 


1 


50 
50 
Z\ 

24 

46 
75 
25 


13 
60. 

3^94 


290140 


BY  DOUBLE  ENTRY. 

EXAMPLE  IL    LEGER.    JANTJABY  1830. 


Dr.  Insurance, 

3  To  Globe  Inaaniira 

Compuij, 


Dr.    Debeutures, 

-  -0  Stock. 

HeictumliH, 


Dr.       Lemuel 

I  To  Slock, 
Sundries, 


Di.       George 
1  To  Stock, 
Sunilna, 


Dr.     Smiih  & 
"o  BilU  Paijabk, 
Saks  per  Betwy, 


Dr.    Spring  & 
3  To  Sundries, 
Balance, 


I  Bj  George  Pariih, 
Lemuel  Rouen 
Sundries, 


Receivable,  Cr. 
1  B;  Cuh, 


Payable      Cr. 
1y  Slock. 
Sundriea, 


6530 


Rogers,       C 
By  BUb  Hcceival 


Black,        Cr. 
B>  Slock. 
Balance, 


528 


BOOK  KEEPING  BY  DOUBLE  ENTRY. 


(3) 


EXAMPLE  II.    LEGER.    JANUARY  1830. 


D. 

Ja 
27 


X 

P 
3 


27 

20 

26 


26 

1 

31 


31 
31 


3 
3 


1 
2 


Dr.        James 
To    Adventure    to 
Jamaica, 
Balance, 


Dr.    Adventure 
To  Sundriea, 

Dr.        Joseph 
To    Bub    Payable. 
Port  Wine, 
Balance, 


Dr  Sales  per  the 
To  sunclricH. 


Or.    Gilsoii  & 
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By  Stock, 


to  Jamaica,   Cr. 
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